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ABSTRACT

A METHOD OF INTERPRETATION OF THE WECHSLER INTELLIGENCE
SCALE FOR CHILDREN -REVISED TO ASSESS COGNITIVE STYLE
(February, 1983)

Louis E. Abbate

,

B.A., American International College;

M.Ed., Springfield College; Ed.D., University
of Massachusetts

Directed by:

Professor Ronald H. Fredrickson

This research assessed the accuracy of a system of

interpretation of the WISC-R developed to assess cognitive
style
The research was conducted in two phases using
the Arithmetic and Coding subtests of the WISC-R with eight

learning disabled subjects.

Subjects were assigned to one

of four categories based upon their performance:

Arithmetic, Low Coding,
3)

2)

1)

High

High Coding, Low Arithmetic,

High Arithmetic, High Coding,

4)

Low Arithmetic, Low

Coding.

Phase One of the study was intended to assess the

model's accuracy in predicting cognitive style.

Results

the
from individual subjects in Phase one revealed that

model was partially successful for all four categories.
the
Phase Two of the study was intended to assess

instructional
model's accuracy in determining appropriate
vii

methodology given the assessed cognitive style.

The model

was accurate in the prediction of cognitive style for the

high Coding, Low Arithmetic and Low Coding, Low Arithmetic

categories and partially successful for the High Arithmetic,

Low Coding and High Arithmetic, High Coding categories.
In both Phases of the study,

the model's accuracy

in prediction of the preferred expressive modality was

limited; therefore, discretion must be used in interpreta-

tion of the results.
It was concluded that further research is necessary
in an attempt to assess cognitive style.

However, there

is evidence to suggest that this method of intepretation

of the WISC-R can be used as a means of assisting the

school psychologist in developing a tentative diagnostic

hypothesis about cognitive functioning.
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CHAPTER

I

INTRODUCTION

Diagnosis in school psychology

.

The school psychologist, historically and in

practice today, has been expected to conduct individual

psychological assessments which will provide extensive
diagnostic information about students.

Ysseldyke (1979)

regards the history of school psychology in many ways

synonymous with the efforts to assess children.
The school psychologist was initially looked upon to

fulfill two areas in regard to assessment

— the

evaluation

of candidates for special classrooms for the mentally

retarded and diagnosis in regard to learning and behavioral

difficulties (Cox, 1981)
The focus of diagnosis has changed in recent years
as a result of the new legislation dealing with children

and youths with special needs (Ramage, 1981)
94-142
1977)

.

(U.S. Department of Health, Education,

Public Law
and Welfare,

has outlined in its regulations those practices to

conducting an
be followed by a school psychologist when

assessment.
1.

P.L.

94-142, in part requires:

Administering psychological and educational
tests and other assessment procedures.

1

2

2.

Interpreting assessment results.

3.

Obtaining, integrating, and interpreting
information about child behavior, and
conditions related to learning (p. 380)

Special education and the school psychologist.
The last ten years have seen school psychology

become increasingly affected by the special education
legislation.

The result is a general consensus that assess-

ment is a broader process than simply administering

standardized psychological tests and is useful only to the
extent to which it yields data that it contributes to

educational decision making (Lidz, 1980; Monroe, 1979).
The data obtained by the school psychologist is

now used to complete the Individualized Educational Plan
(I.E.P.)

a

requirement of the special education laws which

is intended to serve as a prescription for the special

needs student.
One particular aspect of the I.E.P. is a section
entitled, "Student Profile".

The purpose of this section

is a description of the learning style of the student,

conditions under which material should be presented to
the student and the teaching approach and methodology

which would be most appropriate.
The purpose of assessment has also been altered to

provide data which would assist in programming for
students in the least restrictive setting.

Much attention

3

has been focused on providing handicapped children with

the least restrictive environment in which the child's

needs could be met (Kierscht and Duhoux, 1980)

.

P.L.

94-142 and Massachusetts Chapter 766 mandate schools to

educate special needs students in the least restrictive
setting.

The least restrictive setting is defined by

Chapter 766 regulations (1978) as the program that to the

maximum extent appropriate, allows a child to be educated
with children who are not in need of special education.
The components of the diagnosis require the

utilization of additional data in conjunction with the
reporting of scores and results.

The diagnosis must

describe the processing skills of the student in order to
assist in determining if the student appears to have a

preferred method for taking in and expressing information.
Zager and Arbit (1980)

state:

The psychoeducational assessment is intended to
survey intellectual function both qualitatively
The basic psychological test
and quantitatively.
battery for children serves to evaluate the
ability of the child to process information
(p.

313)

Arter and Jenkins (1977) support this position when
they indicate

The most basic information acquired in diagnosis
is an educational inventory of the academic
skills which the learner has either mastered
The second kind of
or has failed to master.
is primarily
diagnosis
by
information generated
the unique
upon
focusing
psychological in nature
abilities
expressive
and
cognitive, perceptual,
,
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that the learner brings with him to the
instructional setting (p. 281).
For example

,

two students may share the same diagnostic

label, i.e. learning disabled, but that does not imply

that the two should be programmed for in a similar manner.
Their strengths and weaknesses may be entirely different

and the same task conditions may affect these differences.

Cognitive style and information processing.
For the purpose of this study, the preferred method
of processing information is defined as cognitive style.

Cognitive style refers to the internal operations that
may be occurring when the student is processing informa-

tion in regard to a specific task.

It includes the set

of operations that must take place in order to process

information from the environment.
This study applied an information processing

paradigm to assist in the analysis.

The model which was

used was developed by Newell and Simon (1972)
This paradigm was used to assist in examining the

processing skills which are required by

a

specific task and

to provide a framework for the study of psychological

processes.

Torgesen (1979) discusses the use of the

information processing model to aid in defining psychological processes:

5

Although the term has been used in a variety of
contexts, it has received its most complete
development within the information-processing
models of human cognition (p. 515)
Diagnosis by the school psychologist should, therefore,
address the manner in which the student is processing
information.

The utilization of such an approach will

assist in the development of appropriate diagnostic

information which will facilitate the development of a

prescription for the student.

The prescription would

include information in regard to the way in which the

student appears to learn best, how material should be

presented and appropriate instructional methodology.
The use of the WISC-R

*

The WISC-R was selected as the instrument of assess-

ment primarily because of its wide use by school psychologists.

The WISC-R has replaced the 1949 WISC as the

major instrument for assessing the intellectual functioning
of school-age children (Anderson and Kaufman, 1976)

.

The

instrument is used in a variety of ways as a means of

performing diagnoses and has received increasing acceptance
for evaluating the general intelligence level of children
(Vance and Gaynor,

1976)

.

The subtests of the WISC-R

have been frequently examined in an attempt to enhance

diagnosis.

As Conger, Cohen, and Farrel point out:

Since the advent of the original Wechsler
scale, psychologists have attempted to derive

6

diagnostic significance from various combinations and premutations among subscale scores
(p.

421)

Goal of the study

.

The goal of this study was the development of a

method of interpretation of the Wechsler Intelligence
Scale for Children-Revised which would predict the preferred

manner of information processing demonstrated by the
subjects

—a

process referred to as cognitive style.

Two subtests of the WISC-R were examined. Arithmetic
and Coding.

These particular subtests were selected in order
to analyze cognitive processing skills of the subject as

evidenced in short-term memory and auditory and visual
processing.

The method of expression was also considered

in the analysis of the results.

The Arithmetic subtest

requires a verbal response while the Coding subtest requires
a

written response.
By examining the abilities required and the cognitive

demands of the Arithmetic and Coding subtests, the
constructs of short-term memory, auditory and visual

processing become operationally defined.

Larsen, Rogers

and Sowell (1976) make the following statement in regard
to measuring hypothetical constructs:
It is at this concrete level of actual test items
that the abstract constructs are finally rooted
It is also at this level that one
in reality.

7

is able to demonstrate the validity of
hypothetical construct (p. 35)

a

.

The information gained through this analysis is considered

to be of benefit in diagnosis, I.E.P. completion, and in

the development of a more relevant diagnostic picture of
the student.

CHAPTER

II

HISTORY OF THE PROBLEM

Historical background of intelligence testing
The assessment of a student's cognitive style is
a complex process.

Intelligence tests have been used as

one method of assessment of cognitive style and related

higher mental processes.

Attempts to assess intellectual

skill have passed through several stages since Galton

tried to use measurement of sensory powers to arrive at an

estimate of the subject's intellectual level (Eysenck,
1967)

Despite the difficulty associated with assessment,
the testing of intelligence remains a common practice in

the public schools.

The testing of intelligence has

drawn much attention from

variety of fields such as

a

education, sociology, and psychiatry.

This attention,

however, has not resulted in any more general agreement
as to the nature of intelligence or the most valid means

of measuring intelligence than was obtained fifty years
ago

(Wissman, 1967; Eysneck,

1967)

It was the interest in intelligence and the assess-

ment of cognitive processing that brought psychology into

8

9

being as a separate science in the latter part of the

nineteenth century (Sattler, 1974)

.

The attempts at

assessment'of cognitive processing are rooted in the fields
of general psychology and measurement.

The psycho-

physical methods, which pertain to processes which have

both bodily or material and mental aspects, are exemplified
by the work of E. H. Wechner and G. T. Fechner in the
latter 1700's.

Research on difference limens conducted

by G. E. Muller and F. M. Urban followed in an attempt
at assessing cognitive processing (Sattler, 1974)

The English biologist. Sir Francis Galton (1822-1911),
was primarily responsible for launching the testing move-

ment (Anastasi, 1968)

.

Galton, while active in the field

of mental measurement, was interested particularly in the

study of the inheritance of intellectual ability.

He was

also concerned with the development of staistical studies
of higher cognitive processes.
It was Galton' s assumption that the ability to make

fine sensory discrimination was connected with intelligence.
It was this assumption that subsequently limited the

progress of his work (Sattler, 1974)
In America, the mental testing movement grew out of

the study of individual differences

(Sattler,

1974)

.

Early

work in the study of individual differences was conducted
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by James McKeon Cattell (1860-1944)

Cattell, in 1890,

.

used the term "mental test" for the first time in psychological literature.

His article provided a description of

a series of tests that were given regularly to college

students.

The tests were given in an attempt to determine

their intellectual levels.

These tests, which were ad-

ministered on an individual basis, were concerned with the
following areas:
movement,
hearing,
7)

3)

5)

memory.

1)

muscular strength,

sensitivity to pain,

4)

weight discriminations,

2)

speed of

level of vision and
6)

reaction time,

The selection of sensory discrimination and

reaction time in an effort to measure intellectual skills

demonstrates Cattell'

s

shared view with Galton.

There were others in America involved in the testing

movement during the late 1800's.
a series of tests similar to those

Jastrow (1893) developed

developed by Cattell.

During the Columbia Exposition held in Chicago in 1893,

Jastrow set up an exhibit where visitors were invited
to take certain tests.

These tests included the areas of

sensation, motor processes, and simple perceptual processes;

results were then compared with norms which were established.
However, the comparisons were not favorable; and, the

results of attempts to evaluate such skills were not

encouraging

Anastasi says of these test results:

11

A few attempts to evaluate such early tests
yielded very discouraging results. The
individual's performance showed little
correspondence from one test to another, and
it exhibited little or no relation to
independent estimates of intellectual level
based on teachers' ratings (p. 9).
One of the earliest investigators who was interested
in the validity of assessment of cognitive processes was
C.

Wissler (1901).

Wissler used the correlational

methods of Galton in an attempt to determine the validity
of some of the tests that were thought to be related to

cognitive process.

Wissler, using tests thought to measure

simple sensory functions, found that relationships among
the test scores, and between the test scores and school

grades, were very low.

S.

E.

Sharp (1898)

,

in examining

tests used by Binet and Henri, concluded that the tests

were measuring many different functions.

Sharp's results

were in opposition to the statements provided by Binet
and Henri about these tests.

Sharp concluded that the

tests were yielding unreliable results.

The work of

Wissler and Sharp set back the mental testing movement as
a

result of their studies.
In Germany,

at about the same time period of the

were more
late 1800 's, tests were being developed which

complex.

E. Krapelin

(1889)

was developing tests of per-

attention for the
ception, memory, motor functioning, and

measuring of cognitive processing.

In related areas,
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H.

Munstenberg (1891) and H. Ebbinghaus (1897) were

studying and developing tests of perception, memory,
and computational skills of children.
(1895)

Binet and Henri

pointed out that most of the available tests relied

on sensory areas and concentrated unduly on simple,

specialized abilities (Anastasi, 1968)

.

Their argument

centered around the fact that in the measurement of the more

complex cognitive functions, great precision was not
necessary, since individual differences are examples of

their function (Binet and Henri, 1895)
The search for methods of assessment of intelligence

would characterize the work of Binet and his colleagues
for many years to come.

Despite the many avenues which

were being investigated, including the measurement of

physical traits, the indicator was that in measuring
intelligence, the assessment of complex intellectual factors
was the most appealing method (Anastasi, 1968)

During

a

period when most psychologists were using

motor tasks to measure individual differences (Galton,
1894

,

1907, 1916), Binet was, studying individual differences

by examination of procedures designed to reflect complex

cognitive processes in intellectual behavior.

The period

to
from 1904 until his death in 1911 was devoted by Binet

the
major efforts in the study of individual differences,

understanding of the nature of intelligence, and the
development of scales to measure intellectual levels

13

(Edwards, 1971)

Binet developed his scale as the result of

participation on a commission to detail the institutional
practices necessary for mentally defective children
(Edwards, 1971).

Binet and Simon (1905) described the

problems in deciding which children should receive which
special education methods.

The goal of the study, at first,

was the determination of the level of intelligence of

school children (Sattler, 1974)

The scale that was developed in 1905 contained

several aspects which Binet and Simon believed to be

essential to the assessment of intelligence.

The scale was

designed to measure general cognitive development and
judgment rather than an assessment of specific functioning
(Sattler,

1974)

.

The scale was not designed to measure

sensory-motor functioning; rather, it was intended to
measure a wide variety' of complex cognitive processes.

It

was published in 1905 and was a landmark in the measure-

ment of abilities and influenced the testing movement

both immediately and to the present day (Edwards, 1971)
Binet and Simon published two subsequent revisions of
the 1907 test scale.

The 1908 revision included about

twice as many items on the original scale and was organized
versions of
in a way that was to be embodied in all future
the test

(Kimble, Garmezy, and Zigler, 1980).

1

Binot
M.

Tarman

,

'

s

4

methods wore brought to America by Lewis

who put tho concepts and testing procedures

that Binot had developed into common usage.

Other

psychologists, such as Goddard (190H, 1911) had previously

translated the Binet Scales and used them
settings.

It was Terman,

in

institutional

however, who first recognized

the validity of the Binet approach and who made

a

strong

case for its utilization against what represented the

sensory-motor approach ol Gallon and Wundt (Edwards,

1974).

Terman defined intelligence as the ability to carry
out abstract thinking (Terman, 1916).
"i

In the

the Journal of Educational Psychology

,

1921 Symposium

Terman attempt!

to define what is meant by abstract thinking, the kinds

of tasks which reflect it, and the outcomes of its nature.

The revision of the Binet-Simon Scales reflect his commitment
to the concept of abstract thinking and its expression.

Terman’
in

fact,

by

a

s

was not the first revision of the Binet;

tho Binet scales had been examined and revised

number of psychologists throughout the world.

The

most famous revision was the one developed under the

direction of Terman at Stanford University, and was known
as the Stanford-Binet

(Terman,

1916).

It was in this tost

that the intelligence quotient (I.Q.) or ratio between

mental age and chronological age was first used (Anastasi,
1960)

.
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Wechsler 's contribution to the assessment of cognitive
style
The assessment of intelligence and cognitive style
of students in the public schools is closely associated

with the work of David Wechsler, perhaps the most

distinguished name in intelligence testing.

The tests

which Wechsler devised have been widely used and accepted
(Edwards,

1971).

Although there are similarities between

the present day Weschler scale and the earlier work of
Binet, the scales differ in many important aspects.
One major difference is that all items of a given

type are grouped into subtests and are arranged into

increasing levels of difficulty on the Wechsler Scales.

Another characteristic is the inclusion of verbal and
performance subtests from which verbal and performance
I.Q.'s are computed (Anastasi, 1968).
The forerunner of the Wechsler Intelligence Scale
for Children and the Wechsler Intelligence Scale for

Children-Revised was the Wechsler-Bellevue Intelligence
Scale Form

I.

Wechsler studied the tests that were avail-

able during the 1930's and selected eleven different

subtests to form the scale.

Sources for the subtests

included the Army Alpha (for Information and Comprehension)

Stanford-Binet (Comprehension, Arithmetic, Digit Span,
Similarities, and Vocabulary), Healy Picture Completion
Test and other tests having picture completion items (for

,
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Picture Completion)
Arrangement)

,

,

Army Group Examinations (Picture

Kohs Block Design Test (Block Design)

Army Beta (Digit Span and Coding)

(Sattler,

1974)

and

,

.

Wechsler

developed original material for some of the subtests, while
material for other subtests was modified from the existing
scales
The development of the subtests of the WISC-R

was based on the view of intelligence held by Wechsler.
He defined this view as:

An overall or global entity, that is, a multidetermined and multi-faceted entity rather than
It avoids
an independent uniquely defined trait.
singling out any ability, however essential
as crucial or over(e.g. abstract reasoning)
In particular, it avoids
whelmingly important.
equating general intelligence with intellectual
ability (p. 5)
,

Because Wechsler spent a considerable portion of his
life in a clinical setting, he was also concerned with
1974).

the behavioral implications of test results

(Edwards,

Wechsler considered intelligence as part of

a larger whole,

namely personality itself (Sattler, 1974)

The test itself,

.

then is designed to measure general mental ability.

attempt was made to design

a

No

series of subtests that

measure primary abilities or to order the subtests into
hierarchy of relative importance (Wechsler, 1974).

a
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The use of the WISC-R's in the public schools.
The school psychologist often uses the WISC-R as
the basic instrument for most assessments.

One of the

major reasons for this acceptance is the WISC-R’s benefit
in conducting differential diagnosis.

The differential

diagnosis between intellectual impairment, emotional or

behavioral disturbance, and learning disabilities is often
difficult, but, it is essential for appropriate programming
for children

(Thompson and O'Quinn, 1979, Thompson, 1980).

The school psychologist practicing today is required
to conduct individual psychoeducational assessments which

serve to evaluate the ability of the referred student to

process information (Zagart, Arbit and Friedland, 1980).
The sources of these referrals are often teachers interested
in obtaining data in regard to the processing skills of

students and directions regarding classroom programming.
The nature of the referrals are varied; however, they

typically involve a student who is not performing well
in the classroom.

Because the content of these referrals

may be general and difficult to focus upon, the school

psychologist is faced with differentiating between possible

presenting problems.
766
Section 321.4 of the Massachusetts Law Chapter

of a
regulations state the description of components

psychological examination as;

18

An assessment by a psychologist, including an
individual psychological examination culminating
in specific recommendations, based upon the
child's developmental and social history, observation of the child in familiar surroundings (such
as the classroom)
sensory-motor, language,
perceptual, attitudinal, self-image, affective,
attentional cognitive, interpersonal, behavioral,
interest, and vocational factors in regard to
their maturity, integrity, and dynamic interaction
within the educational context (p. 27)
,

,

Academic predictions and the development of

a

greater

understanding of classroom performance are also of interest
to the school psychologist, and the WISC-R is used as part
of a diagnostic battery to develop data in this regard.

Such data are of relevance both for understanding what
sorts of academic predictions may reasonably be made

from WISC-R scores, and for relating specific WISC-R

strengths and weaknesses to discreet academic phenomena
of consequence for classroom performance (Hartlage and

Steele, 1977)

This type of evaluation of irregular

.

performance on intelligence tests has been of interest to

psychologists almost from the beginning of the testing
movement (Vance, Gaynor, and Coleman, 1976)
n
Examination of some existing systems of intepretatio

of the WISC-R

.

Scales,
Since the advent of the original Wechsler

psychologists have attempted to derive diagnostic
and permutations
significance from various configurations
of differences among subscale scores

(Conger, Conger,
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Farrell and Ward, 1979)

.

The variety of approaches to

interpretation of the WISC-R stress different emphases
(Kaufman,

and 1981)

1976,
.

Protrowski and Grubb, 1976, Sattler, 1974

These systems of intepretat ion include analysis

of subscale scores, comparisons of subscale scores,

verbal-performance discrepancies, scatter and profile
analysis (Zimmerman and Woo-Sam, 1972).
The interpretation systems are based on the premise
that the WISC-R is able to measure certain cognitive

functions.
1.

Kaufman (1979) outlines the following:
The WISC-R subtests measure what the individual
has learned.
This is a point stated simply,
but elaborated cogently, by Wesman (1968) in
From
his article on intelligent testing.
this vantage point, the intelligence test
is really a kind of achievement test; not
the same type of achievement test as reading
or science, but a measure of past accomplishments that is predictive of success in
traditional school subjects. When intelligence
tests are regarded as measures of prior learning,
the issue of heredity versus environment beSince learning occurs
comes irrelevant.
tests obviously
intelligence
within a culture,
loaded
culture
be
to
considered
must be
biased.
culture
from
different
concept that is
test
achievement
an
as
WISC-R
Treating the
may actually have vital social implications.
Flaugher (1978) notes tlxac poor performance
on a test viewed as an index of achievement
pressures society to apply additional educational
resources to improve the children's achievement;
in contrast, poor performance on a test interpreted as a measure of aptitude "may be
seen as a justification of the withdrawal of
educational resources."

—

2.

The WISC-R subtests are samples of behavior and
are not exhaustive. As samples of behavior,
one must be cautious about generalizing the
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results to other behaviors or to performance
under different circumstances. The other
implications of this assumption regarding
behavior sampling are: a) the WISC-R should
be administered along with other measures, and
the I.Q.'s interpreted in the context of the
other test scores; and b) the Full Scale I.Q.
should net be interpreted as an estimate of a
child's global or total intellectual functioning.
3.

The WISC-R assessed mental functioning under
fixed experimental conditions. The standardized
procedures for administration and scoring of
the WISC-R help insure objectivity in evaluating
a child, but they sacrifice the in-depth
understanding of a youngster's cognitive
processing that may be obtained from a technique
such as Piaget's probing methode clinique (p. 11).

Sattler (1981) maintains that a variety of information in regard to cognitive processing can be obtained from
a child's

performance on the WISC-R.

Sattler recommends a

successive level of intepretation of the WISC-R.

The levels

are

Level

I

The Full Scale I.Q.

The Full Scale I.Q. forms the basis for the
In most cases, it is the
entire evaluation.
most reliable and valid estimate of intellectual
ability provided by the scale. The Full Scale
I.Q. is the primary or major numerical and
It gives us information about
quantitative index.
the child's relative standing in the general
population, as represented by the standardization
The Full Scale I.Q. is a global estimate
group.
level of cognitive ability.
child's
of the

Level II Verbal and Performance I.Q.'s
The second level focuses on the Verbal and
Performance I.Q.'s and the extent to which there
scales.
are significant differences between the two
inAs we have seen, the verbal scale provides
formation about verbal comprehension skills, while
organizathe Performance Scale covers perceptual
tion skills.
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Level III Intersubtest Scatter
The third level focuses on deviations of the
various subtests from the mean of the Verbal
Scale or Performance Scale and comparisons
between subtests. Hypotheses about strengths
and weaknesses can be developed from these
analyses

Level IV Intrasubtest Scatter
The fourth level focuses on the pattern of
performance within each individual subtest.
Since the items are arranged in order of
difficulty, deviations of successes and failures
from the prearranged order of difficulty need
For example, a child
to be evaluated carefully.
who passes the first item, fails the next four,
passes the next one, fails the next four, and
overall passes a total of four items is showing
a different pattern from one who passes the first
In these
four items and fails the remainder.
two cases, each child receives four raw-score
points, even though the four points were obtained
The child with the markedly
in different ways.
uneven pattern may have cognitive attentional
inefficiencies that should be explored further.

Level V Qualitative Analysis
The last level focuses on the content of the
responses, or qualitative analysis. Careful
attention to unique or highly personal responses
may be especially informative. Both verbal and
nonverbal responses should be evaluated (p. 193)

Systems of interpretation of the WISC-R to identify

learning disabled students

..

Specific methods Of interpretation of the WISC-R
have been designed to assist in the development of a

diagnosis for the early identification of children with
special needs.

The importance of accurate and early

identification of these children has been strongly

.
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emphasized for several years (Bannatyne 1968, Bryan and
Bryan 1978, Kirk and Bateman 1962)

.

The focus of the study

conducted was the development of a new system of interpretation of the WISC-R which will determine the cognitive
style of individual learning disabled students.

A general estimate indicates that approximately
twenty percent of all children encounter difficulties in

adjustment to the classroom.

These difficulties are

demonstrated with social adjustment or academic standards
established at a particular grade level.

Gilbert (1975)

reports that academic problems are the basis for seventyfive percent of the students, between the ages of seven

and thirteen, referred to the school psychologist.

Only

three to five percent of these students have any obvious

mental retardation or physical disabilities.
The literature reveals that there are many explanations
for the causes of learning disabilities.

The medical,

educational, and behavioral sciences have all contributed
their own theoretical explanations.

Studies have attempted

to show correlations of learning disabilities to visual

disturbances, (Betts,

1946),

learning and speech

difficulties (Eames, 1938), and to problems in health or
emotional adjustment (Prentice and Bessie, 1965)

.

In

addition to this area, Grunebaum (1962) has reported as
to the problems of poor school readiness, inadequate
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development at the point of school entrance, and the
quality of teaching.

Attempts to determine etiology or

to successfully differentially diagnose the learning

disabled from the general population has proven to be
most difficult.

It is probably true that each of the

problems discussed may exist solely or in isolation from any
group of learning disabled children.
The term learning disability is difficult to define

and the definitions available are subject to different

interpretations.

Bannatyne (1968) defines learning

disability as a discrepancy between the child's apparent
potential and actual performance when undertaking some
essential learning process.

Bush and Waugh (1979) define

learning disabled children as those who:
,

1.

2.

3.

have educationally significant discrepancies
among their sensory-motor, perceptual,
cognitive, academic, or related developmental
levels which interfere with the performance of
educational tasks.
who may or may not show demonstrable deviation
functioning.
in central nervous

whose disabilities are not secondary to
general mental retardation, sensory deprivation,
or serious emotional disturbance (p. 334)
.

Major difficulties confront the school psychologist
disability exists
in attempting to determine if a learning
cognitive
and in developing an accurate assessment of

processing skills of the student.

Further inquiry into the

more difficult
nature of learning disabilities has been made
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by the lack of reliable and valid instruments that will

discriminate the LD child from the larger school population,
as well as differentiate the child who fails academically

for reasons other than LD (Smith,

1977)

Methods of interpretation of the WISC-R which attempt
to differentially diagnose the learning disabled student from

the general population have met with limited success.

The

intent of this study was not to focus upon differential

diagnosis of learning disabled students; rather; it was

designed to identify the preferred method of processing
information of the individual learning disabled student.
By proceeding in this fashion, the cognitive processing

skills of the student may be determined; and this determina-

tion will assist in the development of remedial programming.

Bannatyne (1968) developed a method of interpretation
of the WISC-R designed to assist in determining if a

learning disability exists.

This system of interpretation

recategorizes the WISC-R scaled scores into spatial,
conceptual, and sequential categories (Smith and Coleman,
1977)

.

The recategorization was intended to determine the

cognitive processing skills of the student.
The procedure for determining the spatial, conceptual

and sequential scores is determined in the following

manner according to Bannatyne (1968);
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1.

Spatial score:
adding together the scaled
scores of three of the performance subtests which do not involve sequencing.
(Picture Completion, Block Design, and Object
Assembly)

2.

Conceptualizing Score: adding together the
scaled scores of the following verbal subComprehension, Similarities, and
tests:
Vocabulary.

3.

the sum of scaled scores
Sequencing Score:
from Digit Span, Picture Arrangement, and
Coding (p. 32)

According to Bannatyne

,

this suggested triparite

recategorization of WISC subtests possessed greater psychological meaning and diagnostic utility than the traditional

Verbal versus Performance dichotomy.

Bannatyne went on to

say that by comparing a child's Spatial score with his

Conceptualizing and Sequencing score, one can obtain much
more information as to where the child's deficit areas lie.
In reviewing the factor analytic research done,

some justification for Bannatyne
(1959)

and Maxwell

(1959)

'

s

method emerges.

Cohen

conducted work which factor

analyzed WISC subtests using various analytic methods and

various types of populations.

Cohen found:

Five oblique factors using Wechsler s original
standardization sample at ages lh, 10^ and 13^.
factor,
He found two "verbal" factors, a "spatial"
"quasi-specific"
a "distractibility " factor, and a
Subtests in the Conceptual category had
factor.
their highest loadings on the two verbal factors;
Vocabulary and Similarities loaded highest on
had
one of the verbal factors, and Comprehension
factor.
its highest loading on the other verbal
highest
Subtests in the Spatial category had their
'
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loadings on a spatial factor; Block Design and
Object Assembly loaded highest on this factor at
all three age levels, and Picture Completion loaded
highest on this factor at two of the three age levels
Subtests in the Sequential category had more diverse
loadings.
Digit Span had its highest loading on
the quasi-specific factor.
(This factor was
called quasi-specific since only Coding loaded
consistently on the factor and no descriptive
label was applied.)
Picture Arrangement loaded
highest on the distractibility factor at one age
level and on the quasi-specific factor at the
other two age levels (p. 58)
.

Maxwell's work:

Also factor analyzed Wechsler's original
standardization sample. He extracted two
orthogonal factors which he called "verbalintellectual" and "space-performance." Subtests in the Conceptual category had their
highest loadings on the verbal-intellectual
Spatial category subtests had approximately
factor.
equal loadings on the verbal-intellectual and
space-performance factors. Within the Sequential
category, Digit Span and Coding had their highest
loadings on the verbal-intellectual factor.
Picture Arrangement had its highest loading on the
verbal-intellectual factor, however, it had
secondary loadings on the space-performance
factor (p. 58)
On the basis of Cohen's and Maxwell's work, there

does appear to be justification for recategorizing WISC

subtests into three categories rather than two.

In these

studies, a verbal factor was determined that was related
to Conceptual category subtests;

in addition, a spatial

factor was determined that was related to the Spatial

category subtests.
(1959)

Bortner and Birch (1969) and Cohen

called
also determined a third factor which was

Distractibility or Memory.

Given the fact that the
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Sequential category subtests, Digit Span and Coding, loaded

highest on this factor and had small or zero loadings
on the Verbal and Spatial factors, a third category

appears justified.
Smith, Coleman, Dokecki and Davis (1977) assessed

the utility of Bannatyne's recategorization of subtest

scaled scores on the WISC-R.

They administered the WISC-R

to 208 children who had been diagnosed by school personnel

The subtest scores were

as having a learning disability.

then grouped according to the method developed by Bannatyne.
The subsequent results from the grouping supported this

system of interpretation.
Clarizio and Bernard (1981) conducted

a study

which

analyzed WISC-R profiles along the three-factor approach
The profiles of 278 school-

suggested by Bannatyne.

verified learning disabled children were compared to those
in four other groups
2)

i

1)

educable mentally— impaired (n— 141)

emotionally impaired (n=67)

(n=61),

4)

3)

,

non-impaired (n=294)

.

otherwise impaired
The study was intended

Scales
to determine if a reorganization of the Wechsler

significant
into the three factor grouping would have

utility in differential diagnosis.

Each of the subjects

psychologist
had been evaluated by a certified school

and each had been administered the WISC-R.
the groups were
The WISC-R subtest scores of each of
In this study, they
recategorized using Bannatyne's system.
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focused upon the following questions:
1.

Do school-verified learning disabled youngsters
exhibit the unique WISC-R Spatial-VerbalAttention-Concentration profile as suggested
by Bannatyne (1968)?

2.

If such a profile does exist, what utility,
if any, does it offer in discriminating learning

disabled children from other handicapped children
and from nonimpaired children?
3.

What percentage of learning-disabled youngsters
would be correctly identified if such a profile
were used in differential diagnosis? What
percentage of children would be misclassif ied
if special education placement decisions were
based upon analyzing WISC-R profiles based upon
Bannatyne' s (1968) proposed recategorization?
(p.

6)

The results of the study suggest that identification

recategoriza-

of the learning disabled based upon Bannatyne'

s

tion of the WISC-R is not a valid procedure.

The study

indicates that of the total sample (n=l, 449), only 103
(36.4%)

of the learning disabled children would have been

correctly classified based upon profile analysis.

The

results of the study also indicate:

Additionally, 88 (32.5%) of the non-impaired
children would have been .misclassif ied as learning
Of those placed as emotionally impaired,
disabled.
as learning
35 (42.7%) could have been identified
to which
degree
the
Apparently,
disabled.
groups
differentiates
the three-factor pattern
classification
of
basis
is insufficient as a sole
.

(p.

10)

.

.

.

WISC-R
A different system of interpretation of
suggested by Vance
profiles for learning disabilities was
In their study, Vance and Singer
and Singer (1979).

29

wanted to address what the subtest patterns on the WISC-R
are for school-verified learning disabled children and

how the findings relate to practical implications.

They

included all twelve subtests of the WISC-R and added a fifth

category of Distractibility

.

The Distractibility category

was comprised of Arithmetic, Digit Span, Coding, and Mazes.
The subjects in the study (n=98) came from ten

learning disabilities classrooms in two school systems.

Each of the subjects was verified by the school district
data.
as being learning disabled prior to the collection of

The WISC-R scores were then recategorized according to

Bannatyne

1

s

model with the exception of the additional

category of Distractibility.
support,
The results of the study are reported as
to some extent, for Bannatyne s
'

model— that specific subThe

children.
test patterns exist for learning disabled

results, however, also indicate:

mounting
The study adds little evidence to the
child
disabled
data that indicate the learning
WISC-R
of
pattern
is characterized by a unique
subtest scores (p. 66)

Vance and Singer further state:
The efficiency of using WISC-R
scores for diagnostic purposes
because within each diagnostic
profile patterns may exist (p.

recategorization
is questionable
group different
66)

and Banas
In other research, Willis

(1971)

have

WISC profiles for
suggested the existence of several
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learning disabled students.
(1978)

Vance, Wallbrown, and Blaha

are in agreement with the work of Willis and Banas

They conducted a study to identify subgroups of reading
disabled children on the basis of similarities in the WISC-R
profiles and to explore the implications of the student
profiles from the standpoint of remediation and differential

programming.
In this study,
1)

distractibility

four WISC-R profiles were obtained:
2)

,

perceptual organization,

behavioral comprehension.

disabled (automatic)

,

Wallbrown and Blaha

(1978).

4)

3)

language

Vance

concluded that the present

findings suggest that the WISC-R is frequently used in

understanding the ability patterns of reading disabled
children.

Miller (1980) does not support the results of the
Vance, Wallbrown and Blaha work.

Miller maintains that the

study had two preconceived notions
The researchers evidently had a preconceived
conclusion in mind, since they threw out data
on twenty-four subjects who did not show an
appreciable amount of variability in their own
profiles. Using another preconceived conclusion,
the researchers carried out a factor analysis
on the remaining data specifying the extraction
(p. 339)
Why five?
of five factors.
.

to
Dean (1978) conducted a study which attempted

that would
isolate a distinct subtest pattern on the WISC-R

emotionally
discriminate between learning disabled and
disabled
disabled children. He concluded that learning
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children have a deficit in perceptual organization.

conclusion was reached by comparing

a

This

learning disabled

group with a matched group of emotionally disabled
children.

Sattler (1979) rejects the conclusion reached by Dean.
He cites two major methodological problems:

One problem centers on the approach procedures
for determining subtest problems on the WISC-R.
A second problem concerns the selection of
appropriate comparison groups (p. 254)
.

He goes on to say:

His error was in interpreting the cross-group
comparisons as if they were indicative of strengths
and weaknesses for the learning disabled sample.
The proper comparison for determining relative
strengths and weaknesses (i.e. relative to other
scores of the persons within the group) is a within
group (intra-group) analysis and not a between
Dean failed to even
groups (intragroup) analysis.
for each
profiles
intraindividual
consider the
sample (p. 254)

Given the procedure, Sattler maintained that the

conclusion that learning disabled children have a disturbance
in perceptual organization cannot be accepted.

states

Sattler

:

Much work is needed to understand the cognitive
difficulties of the heterogeneous group of
children called learning disabled. This understanding will not come about simply by comparing
WISC-R scores of learning disabled children with
those of other types of children.
extent,
The results of the study are support, to some

specific subtest
for Bannatyne's model which maintains that

patterns exist for learning disabled children.
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Interest in diagnosing students using Banna tyne

system has also been applied to reading problems.

'

The

goal of the diagnosis is to attempt to determine if disabled

readers have certain cognitive processing styles.
Rugel (1974) reviewed twenty-five studies which

reported WISC subtest scores of disabled readers.
subtests

The

were reclassified using Bannatyne's recategoriza-

tion into Spatial, Conceptual, and Sequential areas.

The

disabled readers were ranked as to their relative strengths
in these three categories.

The subjects selected involved twenty-seven popula-

tions of disabled readers and the criterion for a reading

disability was established using a reading level which was
two or more years below the expected reading level as

measured by

a

standardized test (Rugel, 1974).

The

population of disabled readers is described as heterogeneous with respect to the disabled readers involved:
i.e., children with genetic dyslexia, minimal

cerebral dysfunction, emotional disturbance,
cultural deprivation are probably all included.
the general category of disabled readers
conforms to Bannatyne's recategorizations of
the WISC (pp. 50-51)
.

.

.

.

Rugel found that the results:
Suggest that disabled readers as a whole show
the same abilities that Bannatyne found for
genetic dyslexia, i.e., highest scores in
the Spatial category, intermediate scores in
the Conceptual category, and lowest scores in
the Sequential category (p. 53)
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Researchers as well as clinicians have been concerned with
identifying a specific pattern of the WISC by subtest scores
for reading disabled children and youth (Huelsman, 1970)

.

As Vance and Wallbrown (1978) point out in reference to the

work of Ackerman, Peters, and Dykman (1971) there is not
any characteristic WISC pattern which singles out children

with reading disabilities from

a

school population.

Husel-

man (1970) echoed this finding when he concluded that

research should be directed toward defining the possible
significance of differences in the WISC scores rather than

toward seemingly useless pattern identification.
The WISC and WISC-R have also been looked to for the

diagnosis of children with behavior problems.

Over the

past decade, numerous researchers have investigated the

effects of emotional problems on intelligence and the

extent to which specific disorders could be assessed by
the use of WISC scores

(Dean,

1977)

Dean (1977) conducted a study with forty-one

adolescent males referred as a result of conduct disorders.

They were administered the WISC-R in an attempt to

differentiate behavioral disorders.

Dean concluded:

There does not seem to be a direct connection
between any subtest pattern evaluated and a
distinct nosological category. Although
impairments in subtests may indicate a state
of general disturbance, they do not tend to
promote differential diagnosis (p. 489)
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Each system of interpretation appears to have some

benefit to it; yet, the major concern is misidentif ication
and its consequences.

Included in the dangers of mis-

classif ication are the prejudicing of teacher expectations,
the self-fulfilling prophecy, and the lowering of the child's

expectations (Ysseldyke and Foster, 1968)
The study conducted proposed a system of inter-

pretation of the WISC-R which recognized the need for

explanation of scores beyond placement in a diagnostic
category through differential diagnosis.

Two students

may share the same diagnostic label, i.e. learning disabled;
but, that does not imply that the two should be programmed

for in a similar manner.

Their strengths and weaknesses

may be entirely different where the same conditions may
affect these differences.
The proposed system of interpretation recognized
the need for an explanation of a student's performance
in as much detail as possible and to be of assistance in

providing the appropriate change or provision of appropriate
alternative programming.

Limitations of scatter and profile analysis as methods
of interpretation of WISC-R results

.

Other methods of interpretation of the WISC-R have

relied upon scatter and profile analysis.

One common
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technique to analyze scatter has been to determine

if

particular subtest scores are significantly different from
the average of other subtest scores that purport to measure

similar abilities (Davis, 1959)

.

If a considerable dis-

crepancy occurs between the verbal and performance I.Q.'s,

association with exceptionalities such as neurological
impairment has been made (Hollroyd and Wright, 1965)

Considerable amounts of subtest scatter are often considered to be a significant correlate of learning dis-

abilities or minimal brain dysfunction (Clement, 1966)

.

Kaufman (1979) points out that:
These assertations have commonly been made
without reference to or awareness of the
fluctuations characteristic of normal profiles.
If a V-P I.Q. discrepancy or an amount of subtest scatter is found to occur frequently in a
normal population, then how can that same
discrepancy or degree of scatter be used to help
diagnose an abnormality? (p. 14)
.

In 1976, Kaufman did a study to investigate the

scatter among the WISC-R verbal and performance and fullscale tests.

Using the standardized sample of the WISC-R

(N=2200), Kaufman concluded:

the WISC-R profiles of normal children
exhibit much scatter, probably more than
most test users realize (p. 160)

Kaufman went on to state:
of
Thus, when a child has an unusual amount
be
may
there
profile,
scatter in his WISC-R
When
implications.
diagnostic and remedial
deviant
there is some scatter (e.g. one or more
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test scores)
but not an abnormal amount, then
the focus should be primarily perhaps solely
on gaining a better understanding of the child's
abilities and/or planning for his remediation.
What must be remembered, in the final analysis
is that the normal child
just like the exceptional
child does not have a flat WISC-R profile, and
will often evidence relative strengths and
weaknesses when his test scores are subjected
to empirical analysis (p. 167)
,

—

—

—

Anderson, Kaufman and Kaufman (1976) were interested
in determining if there was significantly more scatter

among the subtests for the learning disabled than for
normal youngsters.

The subjects were 41 children (29 boys

and 12 girls) who were diagnosed as learning disabled.

The study concluded that the average L.D. child in
the study did not have an unusually large discrepancy,

despite the statistical significance that was obtained.
Anderson, Kaufman, and Kaufman issued the following warning:
The results of scatter comparison should serve
as a caution to clinicians who may tend to
infer scatter in a child's profile without
considering normal fluctuations (p. 385).

Tabachnick and Tabachnick (1976)

in discussing scatter

as a means of identification of the learning disabled

that identification may not be where the major

suggest

effort should be focused:
the real problem with learning disabilities
is probably not in differentiating these children
from normal children, but in finding categories
relevant to treatment within the learning disabled
.

.

.

diagnosis

(p.

456)

.

In 1979, Tabachnick did a study to investigate
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scatter produced by a sample of learning disabled children
of average intellectual potential and to compare the

WISC-R scatter with the population provided by Kaufman's
(1976)

normal population.

Tabachnick concluded:

The difference in WISC-R scatter between
learning disabled and normal children shows
consistently more scatter within Performance
subtests and between Verbal and Performance
subtests rather than within Verbal subtests. On
the average, these are children who are
inconsistent in mastery of skills measured by
Performance tests. Furthermore, these learning
disabled children tend to have a particular
difficulty with Coding, with scores deviating
substantially from all other subjects (p. 628)
She goes on, however, to issue a caution to psychologists:

A recommendation for diagnosis on the basis
of subtest scatter alone, however, is not
forthcoming. The overlap in subtest scatter
between learning disabled and normal children
is substantial, and some learning disabled
children in our sample are characterized by
exceptionally low scatter (p. 628)
.

Scatter, as a diagnostic means of interpretation of

WISC-R performance, has its limitations.

However, scatter

should not be abandoned completely as a tool when used
as one part of a more global approach.

As Kaufman

(1974)

concludes in his review of WISC-R research:
This is not to imply that the fluctuations
Quite the opposite, a V-P
are useless.
discrepancy of 17 points, though not unusual,
is still large enough to suggest a difference
in the child's verbal and nonverbal abilities;
such differences often translate to important
Similarly a strength
remedial suggestions.
and a weakness in the subtest profile offer
insight into the child's pattern of abilities,
and may tie in with important educational
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suggestions, even if the amount of scatter
in the profile is clearly normal.
In
summary, significant V-P discrepancies
and strengths and weaknesses in the subtest
profile have educational significance, but
they do not have diagnostic significance
as well unless the fluctuations occur
infrequently in the normal population (p. 16)
This position is supported by Friedes:

Research on score patterns has yielded no
systematic confirmation and some work,
especially on children, have even challenged
the verbal-performance distinction.
Nonetheless, the practice of distinguishing
between the two persists, apparently because
enough practical validation occurs to
warrant its continuation in the absence
of anything better (p. 431)
Information Processing

.

The study conducted focused upon three components

of cognitive style:

short-term memory, visual, and

auditory processing to assist in psycho-educational
testing.

Many psychologists interested in the interface

between cognitive psychology and psychometric testing
do believe that cognitive theories can inform testing

practices (Sternberg, 1981)

.

In order to determine a

model for study of these complex skills, an information

processing paradigm was used.

Cognitive psychologists

who use the information processing paradigm have defined
their area of study according to Lachman, Lachman, and

Butterfield (1974) as:
The way man collects, stores, modifies, and
interprets environmental information or
information already stored internally. They
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are interested in knowing how he adds information to his permanent knowledge of the world,
how he assesses it again, and how he uses his
knowledge as a facet of human activity.
Information processing-oriented cognitive
psychologists believe that such collection,
storage, interpretation, understanding, and
use of environmental or internal information
is cognitive (p. 7)
.

In attempting to understand the way in which a

student may be processing information, the school

psychologist can look to an information processing
paradigm.

Hall (1980)

suggests that in order to enhance

understanding of process differences between children,
an information processing context would be of assistance:

Specification of the abilities involved in
comprehending, manipulating, and processing
information across a variety of tasks and
settings may provide a more well-rounded
picture of the exceptional child's cognitive
development and may lead to an improved
theoretical model of risk a more reliable
basis for early identification of those
children likely to have learning difficulties

—

(p.

10)

.

The development of the information processing

model has come in part from computer science.

Merluzzi,

Glass and Genset (1981) describe the contribution of

computer science to the Information Processing paradigm:
As the computer analogy of the mind increased
in popularity cognitive psychologists became
increasingly dissatisfied with rote associative
approaches to learning and begsn to ask questions
regarding how people take in information, how
they transform their internal knowledge states
and how they translate these states into
behavioral outputs (p. 81)
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It should be noted that other disciplines
have made
® icjriificant

contributions as well.

Some of these contri—

butions come from communications, engineering on to and
linguistics (Lachman, Lachman and Butterfield, 1979)
The proposed method of interpretation of the WISC-R

includes a grid which details the cognitive demands of the
subtests of the WISC-R.

Using the contribution from

computer science to information processing, the grid

attempted to assess the cognitive process required between
the input of stimuli and the output of responses on a

specific task.
The grid uses the information processing paradigm
in an attempt to determine if the subject has a preferred

method of processing information.

Suedfeld (1971) describes

the information processing approach as a means to:

Identify and acquire potentially useful stimuli
to translate and transform the information
received into meaningful patterns and to use
those patterns in choosing an optimal response
(p.

82)

It is the intent of the proposed method to use this

paradigm as an assist in interpreting

w.ISC-R

performance

on the Arithmetic and Coding subtests.
The student's behavior is then viewed in relation to

process and cognitive style.

The advent of computers and

computational machines pioneered
assessment.

a

different approach to

There was movement away from the emphasis on

measurement alone and movement towards examination of process.
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Miller, Galanter, and Priban (1960) changed their

emphasis on the measurement of intelligence.

They contend

that humans solve problems using plans and describe plans

hierarchical arrangements of goals with embedded subgoals and specific behavior.

Lachman, Lachman, and

Butterfield (1974) describe hierarchial plans of actions
as being the virtue of grouping solvent aspects of the

internal processing steps, underlying behavior into

organized patterns amid particular goals, subgoals, and
so on.

The advance in computer sciences lead to informa-

tion processing paradigms beyond the concept of

hierarchical plans.

The result of the advances in computers

leads to the abstract concept of an information processing
One such system was developed by Newell and Simon.

system.

Newell, Shaw and Simon (1958) describe the following

aspects of information processing in regard to problem

solving behavior.

Their theory postulates the following:

A control system consisting of a number of
1.
memories, which contain symbolized information
and are interconnected by various ordering
The theory is not at all concerned
relations.
with the physical structures that allow this
symbolization, nor with any properties of the
memories and symbols other than those it
explicitly states.

A number of primitive information processes,
which operate on the information in the memories.
Each primitive process is a perfectly definite
operation for which known physical mechanisms
(The mechanisms are not necessarily known
exist.
to exist in the human brain, however— we are only
2.
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concerned that the processes be described
without ambiguity.)
3.
A perfectly definite set of rules for
combining these processes into whole programs
of processing.
From a program it is possible
to deduce unequivocally what externally
observable behaviors will be generated (p. 151)

Table

1

.

represents a basic information processing

model developed by Newell and Simon (1972).

The essence

of such a system is its ability to represent things

symbolically and to manipulate the symbolic representations.
The two things it must be able to represent are events in
the external environment and its own set of operations
(Lachman, Lachman and Butterfield,

1974)

Human beings are being considered as information
processors.

Therefore, in the context of a diagnosis, a

student is expected to process the information, as a
direction, and provide a response to the test item.

For

example, on the Arithmetic subtest of the WISC-R, the

student is given a verbal set of directions.
answer the following questions."

"Please

The student is then

asked to answer mathematical questions which require basic

computational skills.
The information processing model would suggest

that the behavior of providing a response to the question
is provided by a program from the information processing

model.

At this level of theorizing, an explanation of an

observed behavior of the organism is provided by a pro-

Table

1

Information Processing System

ENVIRONMENT

Source:

Newell and Simon, 1972
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gression of primitive information processes that
generate
this behavior (Newell and Simon, 1958)
The information processing model regards a
program
as a theory of behavior.

The theory of behavior is highly

specific as it describes one organism and that organism
in a particular class of situations.

(1978)

Newell and Simon

state the program might have to be modified or

changed when either the situation or organism is changed.
Events and objects in our environment are represented
by symbols or symbol structures.

Lachman, Lachman, and

Butterfield (1979) describe the representations and

manipulations of symbols in the following example:
Symbol structures are configurations of single
symbols connected by relations; for example,
an A may be a single symbol, while a word such
as CAT is a symbol structure.
An information
processing system that can process the Roman
alphabet must be able to represent an A and
to recognize a new instance of an A whenever
one impinges on its receptors.
If such a system
is to read the word CAT, it must recognize
this particular configuration of letters when
it is encountered, and distinguish this order
from others such as TAC and ACT. An informationprocessing system can only "recognize" if it
has a memory so that when a new instance (Token,
as such instances are called) of the prototype
reaches the receptors, the system can say, in
effect, "Ah yes: CAT again."
In addition to being able to recognize the symbols,

the system must also be able to process the symbols.

Basic information processes, such as reading, encoding,
and storing must be possible.

Of greater importance, is
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that the representation that occurs, i.e. environmental
events, can be represented in a symbolic fashion.

The capacity of a system to perform this function

may be one major essential requirement of intelligent
behavior.

With such a capability, an information-

processing system can perform elementary informationprocessing upon symbolic representations by its own
capabilities.

It can process its own processes just as

it can process the external environment

and Butterfield, 1974)

(Lachman, Lachman,

.

The following represents Newell and Simons (1972)

definition and postulates of an information processing
system:
1.
2.

There is a set of elements, called symbols
A symbol structure consists of a set of tokens
(equivalently, instances or occurrences of
symbols connected by a set of relations
A memory is a component of an IPS capable of
storing and retaining symbol structures.
An information process is a process that has
symbol structures for (some of) its inputs
and outputs
A processor is a component of an IPS consisting
.

)

3.

4.

5.

of
a (fixed) set of elementary information
processes (eip's);
a Short-term memory (STM) that holds the
b)
input and output symbol structures of the
eip s;
an interpreter that determines the sequence
c)
of eip's to be executed by the IPS as a
function of the symbol structures in STM.
A symbol structure designates (equivalently,
reference or points to) an object if there
exist information processes that admit the
symbol structure as input and either:
a)

'

6.
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affect the object; or
produce, as output, symbol structures
that depend on the subject.
A symbol structure is a program of a) the
object it designates is an information process
and b) the interpreter, if given the program,
can execute the designated process.
(Literally
this should read, "if given an input that
designates the program.")
A symbol is primitive if its designation (or its
creation) is fixed by the elementary information processes or by the external environment
of the IPS.
The indefinite term object is used in the
definitions above to encompass at least three
sorts of things:
1.
symbol structures stored in one or another
of the IPS's memories, which are often
usefully classified into
a)
data structurers, and
programs (see item 7 in the list above)
b)
processes that the IPS is capable of
2.
executing
an external environment of sensible
3.
(readable) stimuli.
Reading consists of
creating in memory internal symbol structures
that designate external stimuli; writing
is the inverse operation of creating
responses in the external environment
that are designated by internal symbol
structures (Newell and Simon, 1972)
a)

b)
7.

8.

Turing (1936), in an article describing computable
numbers, developed the mathematical concept of a Universal

Machine.

A Universal Machine is a mathematical system that

with very few properties and capabilities can perform any
logical or mathematical procedure that can be fairly
specific.

The general information-processing model is an

example of a basic Turing machine.
The assessment of cognitive style in relation to

short-term memory, visual, and auditory processing skills
will be determined by using the proposed method of inter-
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pretation and the information-processing model with the
Coding and Arithmetic subtests of the WISC-R.

The benefit

of this approach in providing assistance to understanding

process of response is stated by Newell and Simon (1958)
The promise of this approach is several-fold.
First, the digital computer provides us with
a device capable of realizing programs, and
hence, of actually determining what behavior
is implied by a program under various environmental conditions.
Second, a program is a very
concrete specification of the processes, and
permits us to see whether the processes we
postulate are realizable, and whether they are
sufficient to produce the phenomena. The
vaguenesses that have plagued the theory of
higher mental processes and other parts of
psychology disappear when the phenomena are
described as programs (p. 166).

Cognitive style and information processing.
An understanding of the student's preferred method
of processing information or cognitive style is needed
in order to develop appropriate programming recommendations.

The WISC-R is considered to be an appropriate instrument
to use to determine cognitive style.

Galvin (1981)

states that the WISC-R can be used

cognitive
as a basis for the hypothesis about the unique

style of the student.

Vance, Gaynor and Coleman (1976)

as
support the concept of using the results on the WISC-R
a

means of developing a hypothesis about the student

cognitive functioning:

s
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The goal of scatter analysis and, or, individual
subtest scores is not to categorize the child.
It is to seek clues to guide the evaluation of
his abilities.
Ideals such as the diagnosis of
learning disabled and of minimal brain damage
in children generated from subtest scatter
should be viewed simply as hypothesis to be
checked against further test data and case

history material

(p.

481)

.

There have been several studies done in an attempt
to assess the cognitive style of the learning disabled,

such as Castiglione (1981), Vance, Gaynor and Coleman (1976),

Grassi and LaMorto Corse (1979), and Torgesen and Haurk
(1980).

Many components of cognitive functioning have

been investigated with regard to learning.
(1981)

Castiglione

includes perception, discriminating, encoding,

comprehension, and memory strengths and retrieval.
The study of cognitive functioning and processing
are examined in regard to two varying positions.
(1966)

Bieri

states:

One is work with cognitive structural variables
associated with names like Bartlett, Piaget, and
Lewin, where an underlying operative assumption
is that a person's encounters with the world
around are mediated by the operation of cognitive
structures, e.g. schemas, control styles. The
second is concern for the variability of behavior
whereby the emphasis is on the versatility of
human behavior in actively coping with a multi-

faceted environment

(p.

78)

Cognitive functioning, for the purpose of this study, is

a

construct, an information-processing variable, whereby the

multiple dimensions of many bits of information are perceived
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and integraged into a cognitive organization and
where
that organization can be expanded to include new informa-

tion (Bieri

,

Harvey and Scott, 1962)

.

The interpretation of the WISC-R by recategorization
of scores in an attempt to identify diagnostic groups is

questionable.

Grassi and LaMorto-Corse (1979) state:

The conventional IQ tests, such as the StanfordBinet and the WISC may be providing a false
picture of intellectual development by error of
omission, whereas the Binet taps basic cognitive
skills, it does not extend to sufficient depths:
consequently, the child's level of intellectual
functioning may be assumed to be greater than his
actual total development (p. 59)

As Vance (1979) points out, different profile

patterns may exist within the diagnostic groups.
(1979)

Kaufman

supports Vance when he states:
We need to approach each individual profile
as a specific interpretative challenge, to be
understood in the context of the child's
particular background and test behavior (p. 19).
The assessment of cognitive style on an individual

basis is one means of avoiding misdiagnosis.

The causation

of problems is viewed not as a function of a general

diagnostic category, such as, "He can't read because
he has a learning disability".

Rather, the reasons for a

difficulty may be different from student to student.
Sabatino (1968) describes the approach to development of a
remedial program based on the individual's specific cognitive
style or preferred manner of processing information:
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Different children have different information processing difficulties and that it is
important to establish the specific disability
processed by individual children if a remedial
program is to be successful (p. 624)
Cohen and Nettley (1978), in an attempt to assess

cognitive deficits of learning disabled children, conclude
that defects in information processing of visual, auditory,

and linguistic materials range from very slight to very
great.

They found that the large defects in cognitive style

determinedby using an information processing approach
should be remediated.

They state:

It is our contention that the large effects
are easier to detect and therefore are more
useful in clinical diagnosis. Second, if a
causal relationship exists between test defect
and learning disability, it is intuitively
logical that a large deficit area be required
to produce the academic disabilities of our
subjects (p. 632)

The assessment of cognitive style requires the

analysis of the process of the subject's response on the

WISC-R tasks and questions.

Process refers to those

internal cognitive operations that must occur when

subject responds to

a

question or a task.

a

The operations

that must occur were determined by examining the

cognitive demands of the Arithmetic and Coding subtests
of the WISC-R.

Das Kirby and Jarman (1975)

regard to the study of process:

cite the following in
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One of the apparent advantages of considering
processes is their proximity to behavior or
performance, describing modes of an individual's
functioning in a test situation; it is easier
and more meaningful to integrate the interplay
between genetic endowments and the historical
nature of an individual's experiences with
the characteristics of the task itself or
determination of the process used by an individual
rather than invoke the notion of abilities (p. 87)

Proposed method of interpretation

.

Psychologists using the various Wechsler scales
for research and clinical purposes have frequently attempted
to derive diagnostic significance from the scales which is

far beyond the stated purpose of the WISC-R as an assess-

ment of general intelligence (Protrowski and Grubb, 1976)
Despite the varied attempts at methods of interpretation,
few empirical generalizations have been established
(Conger, Conger, Farrell, and Ward,

1979 and Schoonover

and Hertel, 1970).

Littell (1960), in reviewing all the research on
the WISC from the period of 1950 to 1960 concluded:
it would seem that any
basis of an individual
the
on
made
predictions
than a rationalized
more
little
is
score
subtest
152)
hunch (p.
In the last analysis,

Zimmerman and Woo-Sam (1972)

support this position

after their review of the WISC research from 1969 to 1970:
While there are several suggestive clues and
hypotheses at the present time, specific subtest
patterns have not been established (p. 37)
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The method of interpretation proposed in this study

does not rely on pattern analysis, scatter analysis or

verbal-performance discrepancy as the sole method of
analysis.
is

The value of the relative contribution of each

recognized and integrated into the method.

The method

is not intended to differentially diagnose subjects into

particular diagnostic category.

a

It is the goal of this method to identify the

cognitive style of each subject.

The hypothesis is that

each subject will have a preferred method of processing

information and the WISC-R can be used as a means to develop
a

hypothesis about the cognitive style of each subject.
The proposed method will examine the Coding and

Arithmetic subtests in terms of each's cognitive demands.
The cognitive demands refer to the internal processing
that a subject must complete in order for the task to be

accomplished.

The reliance on the full scale I.Q. as the

major focus of analysis is lessened.
(1978)

As Banas and Willis

suggest:
We urge the reader not to discard the value of
such intelligence tests as the WISC-R, but to
lessen the use of intelligence quotient (I.Q.)
figures in favor of knowledge analysis of subtest patterns in identifying weak and strong
learning areas (p. 365)
The cognitive demands of the two subtests were

derived by analysis of the abilities measured on each
model
subtest and by the use of an information-processing

developed by Newell and Simon.
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information-processing model can be used to

understand the demands that certain tasks make upon memory.
Forman and Sigel (1979) state:
The development of memory and attention can be
explained as the increased ability to organize
information.
Items to be remembered are chunked,
clustered, or otherwise organized to improve
retrieval at a later time. Attention is deployed
in a systematic manner, so that perceptual biases
are eliminated (p. 88)

Information-processing, in addition, can be useful
in determining how a student is organizing concepts.

(1980)

Hall

regards information-processing in the following way:

Information-processing has been defined as the
way in which an individual achieves, retains,
and transforms knowledge.
Important to this
definition is the concept of organization, or
how someone comes to reduce the vast amount of
external stimuli available at any given moment
into manageable, meaningful units that can easily
be stored in and retrieved from the human information-processing system (p. 11).
By examination of the abilities required by the

Arithmetic and Coding subtests the hypothesized constructs
can be operationally defined.
(1976)

Larsen, Rogers, and Sowell

make the following statement in regard to measuring

hypothetical constructs:
The major point to make is that in order to
quantify a perceptual or psychological construct,
one must speak in terms of the manner of
assessment used to measure that specific ability.
It is extremely difficult, for example, to
discuss an abstraction such as "auditory closure"
when it is not clear what is actually implied
However, when the Auditory Closure
by the term.
subtest, of the Illinois Test of Psycholinguistic
Ability is used to measure this particular skill,
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little confusion is generated relative to how this
skill is being defined.
It is only necessary to
determine the components of the task (i.e.
stimulus presentation and response required)
It is at this concrete level of actual test
items that the abstract constructs are finally
rooted in reality.
It is also at this level
that one is able to demonstrate the validity of
a hypothesized construct (p. 35)
The subtest abilities can provide the examiner with

the cognitive demands that are required.

The information

processing approach is valuable to assist in hypothesizing
about the manner in which the student is organizing

and responding to stimuli.

Information theorists have

concerned themselves with the ways stimuli are encoded,
analyzed, transformed, stored, and retrieved (Eliot, 1971)

These processes are considered to be aspects of the

cognitive style of the student.
By focusing upon the process of response, rather

than just product, the school psychologist will improve
the general diagnosis.

The hypothesis about the cognitive

style of the student that can be developed will assist in

predicting how the student will do in similar task
situations.

Feurstein and Miller (1980) state:

The shift from product to process emphasizes
the need to first understand the nature of
cognitive change that is the parameter governing
its occurrence, before attempting to measure
change as the basis for performance scores
achieved at different points in time (p. 4)
The system is intended to provide information in

regard to identifying preferred learning pathways by
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focusing on the student's performance on the WISC-R
by examination of the conditions under which strengths

manifest themselves.
II)

The system used a grid (See Table

with the following categories:
Scaled Score

The student's scaled score
The scaled score provides
a general overview of how the student performed
on each subtest.
1.

:

is entered first.

2.
Conditions of the subtest
Each subtest is
described as to whether it is verbal, performance, timed, or untimed.
:

3.
Abilities measured
The comparison of a
student's performance in regard to those abilities
are mentioned to assist in the diagnostic
process.
Sattler (1974) presents the development
of a hypothesis about the examinee's abilities
and such hypothesis may facilitate the assessment
The abilities described in
process (p. 74)
the grid are taken from Glasser and Zimmerman
.

(1967)
4.

.

Cognitive Skills

The subtests are examined

:

in regard to the cognitive operations that are

required for a correct response. The informationprocessing model developed by Newell and Simon
is applied to assist in the hypothesis about
how the student is processing information.
A description of the
Process of Responses
5.
student's overt behavior is listed in regard to
The examiner is required to carefully
each subtest.
observe the student during the assessment process.
The examiner is looking for data about how the
student approaches tasks, planning abilities,
temporal skills, level and quality of language,
etc
:

The grid represents the method for analysis of a

complete WISC-R performance.

It does not rely solely on

predicting success; rather, it attempts to explain the
reasons for success and failure on certain subtests.
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Table

Method

Subcase

Scaled
Score

Verbal :V
Performances
Timed: T

2

of Interpretation of tha VfISC-R

P

Abilities Measured

Cognitive Skills
Required

Process or Response
of the Student as
Observed by the

Examiner

Information

V

Piet lira

General fund of
information

Long-term memory
Receptive processing

Visual identification of objects.
Identification of
essential from nonessential detail.

Visual reception
Visual search
Comparison and
Analysis

Long-term memory
Receptive processing
Abstraction, verbal
interpretation and
expression.

Completion

P

Siailaritiaa

V

Determination of
the qualitative
aspects of
relationships

Picture
Arrangement

V
T

Visual Comprehension Visual reception
Planning in regard to Language
sequential and
Visual Motor
wausal events

Arithmatie

V
T

Utilisation of abstract concepts of
numbers and numerical operations

Verbal comprehension
Short-term memory

Block Design

T

Analysis
Logic
Reproduction of
designs

Visual reception
of non -meaningful
data
Highly visual

P

Vocabulary

V

Fund of information
Type and quality
of language

Long-term memory
Receptive and
expressive skills

Object
Assembly

P

Perception and
Motor Skills

Visual reception
Manipulation of
objects in space
both literally and
symbolically

Comprehension

V

Practical judgement
in everyday life
Understanding of
social process

Long-term memory
Receptive and
expressive skills

P

T

Visual motor
Copying
Pencil manipulation

Short-term memory
Visual reproduction
by pencil

Digit Span
(optional

V
T

Concentration
Attention

Short-term memory
Auditory
Expression verbally

Mazes
(optional)

P

T

Planning
Pencil manipulation
Accuracy combined
with speed

Visual reception
Planning with
visual -spatial
considerations

Coding

T
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Feurstein and Miller (1980) state:
The major purpose of conventional intelligence
tests is to provide a measure that represents
a stable characteristic
of the individual that
may serve as a reliable predictor of future
performance within reasonable limits. If the
purpose of assessment is predicted with no
intention of attempting to alter an individual's
performance level or to understand the reason
for success or failure, then a focus on product
may be justified. This, however, is clearly an
untenable proposition for any educational endeavor
where the very meaning of education is change (p. 3)

Statement of the Problem
The problem for this research was to determine if
the proposed method of interpretation of the Arithmetic

and Coding subtests of the WISC-R could assess the

cognitive style of

learning disabled subject.

a

Data on the performance on these subtests were used
to test the following four hypotheses:

Hypothesis

I

subjects in the High Coding Low

:

Arithmetic category would demonstrate a preferrred
method of processing information through the
visual mode and that writing would be the preferred

method of expression.
Hypothesis II

:

subjects in the High Arithmetic Low

Coding category would demonstrate

a

preferred

method of processing information through the aural
mode and that oral expression would be the preferred method of expression.
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Hypothesis III

subjects in the High Arithmetic

:

High Coding category would demonstrate a preference
for processing information aurally and visually and

that a preference for either method of expression,

oral or written, would be demonstrated.

Either

receptive modality and expressive modality is

considered a strength.

A preferred method of

processing and expression would emerge.
Hypothesis IV

:

subjects in the Low Arithmetic Low

Coding category would demonstrate a preference for

processing information aurally or visually and that
either method of expression, oral or visual

would be demonstrated.

Either receptive modality

and expressive modality is considered a weakness.

A preferred method of processing and expression
would emerge.
The study conducted proposed to examine a sample

of learning disabled children and attempt to determine

their preferred method of processing information

cognitive style.

— their

It was the premise of this study that

each of the subjects will have a preferred method of

information processing and that the conditions of task

presentation will enhance or inhibit the subject
to process information.

s

ability

This use of information processing
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and cognitive psychological research assessment
is

described by Sternberg (1981)

:

Cognitive-psychological research has made and
will continue to make valuable contributions
toward understanding and assessing mental
a bilities.
In particular, informationprocessing analyses of mental abilities may
enable us to diagnose and eventually remediate
deficiencies in an intellectual function at the
level of processes, strategies, and representations
of information (p. 1188)
.

CHAPTER III
METHOD

Subjects

.

Eight subjects were used from the Curtis Blake

Child Development Day School Program located on the campus
of American International College in Springfield,

Massachusetts.

The day school program is intended to serve

students with learning disabilities and no other presenting
problems.

The determination of learning disabilities is

made by the Day School Program through a diagnostic
procedure.

The subjects have also undergone an evaluation

by their local school department inconjunction with the

regulations of Massachusetts Special Education Law Chapter
766

.

Subjects were black and white males aged eight

years eight months to eleven years three months.- All came
from middle class families living in the greater Springfield, Massachusetts area and each had previously attended

public school.

Currently, each subject attends the Day

School Program through parental placement and payment.
The Day Program is an ungraded full day program.

60

61

Determination of high or low categories on the arithmetic:
~
and coding subtests of the WISC-lT.
The determination, for the purposes of the study

conducted, as to whether each subject's score on Arithmetic
and Coding were in the high or low categories was made by

comparison of the scores with all of the other subject's

WISC-R scores.

The procedure was a variation on that

suggested by Kaufman (197 9)

:

Step I: The mean for the verbal and performance subtests will be determined. Each
mean will be rounded to the nearest whole
number.
Step II:
If the Coding or Arithmetic subtest
score exceeds the mean, it will be considered
a high score.
If the Arithmetic or Coding
subtest is below the mean, it will be considered
a low score (p. 54)
The method of assigning the category using a similar

method is also described by Kaufman (1979):
The method described here for the WISC-R profile
interpretation has several advantages to
recommend it. Apart from being supported by
the results of factor analysis, it permits the
examiner to obtain an overview of the child's
It does not depend on haphazard
abilities.
decisions about apparent peaks or valleys in
the profile or on arbitrary comparisons of
extreme scaled scores; rather, each scaled
score is systematically compared to the child's
own midpoint (p. 54)

Instrumentation
The case study method was used as a means of

analyzing the data.

The advantage of the case study method

is pointed out by Conrad and Maul

(1981)
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The advantage of the case study is that they
provide in-depth descriptions of individuals
that can be useful for further speculation and
theorizing (p. 131)
The contribution of the single case design is also

discussed by Kazdin (1976):
Their unique contribution is that they can
experimentally evaluate interventions for the
individual client (p. 629)
The small sample size and case study method allowed
for a more detailed analysis of each subject's performance
in an attempt
(1981)

to assess cognitive style.

Conrad and Maul

describe the advantages of the small sample

selection in analyzing cognitive functioning:
The use of the small sample size is most often
associated with contemporary interests in
cognitive psychology. Predictions generated
by analyzing group data do not often result in
higher predictability of an individual's
behavior (p. 239)

This study did not attempt to make differential

diagnostic statements between groups, and was not intended
to identify a particular diagnostic category from the

general population.

The assessment of the unique cognitive

style of each subject was determined by comparing that

subject's performance on the Arithmetic and Coding subtests to their own overall performance on the WISC-R.
The making of comparisons focuses upon the subject

intradindividual differences.

method as:

s

Kirk (1972) regards this
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Another concept of individual differences
refers to a comparison of the child's abilities
and skills with his disabilities. A comparison
of the child's abilities and disabilities within
himself determines intraindividual differences.
This measure of individual differences is actually
the major one to be considered in planning an
educational program for an exceptional child
(p.

8)

.

Kirk goes on to say:
The concept of intraindividual differences on
the one hand is used to organize an instructional
program for a particular child in conformity with
his abilities and is described without regard
to how he compares with other children (p. 8)
The case study method was selected as the best

vehicle to assess the unique cognitive style of each
subject in conformity with his or her abilities without

requiring a control group in which certain subjects receive
no special treatment.
The study was conducted in two phases which occurred
at different times.

The first phase involved use of the

proposed system of intepretation as a means of determining
the accuracy of the predicted cognitive style.

The second

phase involved matching of appropriate teaching style with
the predicted cognitive style.

All of the subjects in

the study had been administered the WISC-R by a qualified

professional.

The WISC-R scores were no older than six

months and no other previous diagnostic data was used.
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Phase One

.

Phase One consisted of the presentation of twenty

computational problems and the administration of the Visual
Aural Digit Span Test.
Prior to this phase, each of the subject's per-

formance on the subtests of Arithmetic and Coding was

entered into one of four categories:

High Coding Low

Arithmetic; High Arithmetic Low Coding; High Arithmetic

High Coding; Low Arithmetic Low Coding.

The cognitive

style of the subject was predicted using the grid.

The performance of the subject on the computational

problems and Visual Aural Digit Span Test was

used to

assess the accuracy of the predicted cognitive style.

Determination of the lesson for Phase One.
Since the study was intended to provide diagnostic

data that would be of assistance in the development of

program and remedial recommendations, the lesson selection
was based upon a task which all students encounter.

By

selecting an arithmetic task, the presentation approaches
and expressive skills required by the student were in

keeping with an instructional situation.
Each subject was seen individually by an experimenter who was a graduate student in the School Psychology

Program at American International College.

The experimenter
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did not know which WISC-R category the subject was in

during this phase of the study.
The experimenter saw each student in the testing

room located on the second floor of the Blake Center
Building.

The room was absent of extraneous visual stimuli,

carpeted and had one overhead light.

The subjects were

seated across from the experimenter at a work table.
The experimenter presented each subject with an

arithmetic lesson consisting of twenty computational
problems.

In order to provide all the students with a

similar task, computational problems were selected from the

current arithmetic curriculum and from the text, Structural

Arithmetic

,

by Stern, Stern, and Ganed.

The problems

included single and double digit addition and subtraction

with and without regouping and single digit multiplication.
Each subject was provided a piece of 8-1/2 x

plain white paper and a No.

2

pencil.

inch

11

The items of the

task were presented under the following conditions:
1)

Aural presentation, oral response:

The experimenter

asked the subject the item, for example, "How much is two
plus two?".

The subject was then asked to respond verbally

by the Experimenter saying,

"Please tell me your answer out

loud."
2)

Aural presentation, written response:

The experimenter

asked the subject the item, for example, "How much is

1
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plus 3?"

The subject was then asked to write the response

on the paper by the experimenter saying,

"Please use your

pencil and paper and write down your answer."
3)

Visual presentation, oral response:

The experimenter

showed the subject the example which was written on a card.
The experimenter did not read the example.
said,

"Please do this one on your own.

The experimenter

When you have

finished, please tell me your answer outloud."

The

subject was then asked to provide a verbal response.
4)

Visual presentation, written response:

The experimenter

showed the subject the example and did not read the item.
The experimenter said, "Please do this one on your own.
Use your pencil and paper and write down your answer."

Prior to this phase, each subject received a code

number to insure confidentiality and the order of the

conditions were assigned in a counter balanced manner.
Table III represents the a priori predicted performance on the arithmetic lesson by conditions and rank

order and the a priori predicted VADS performance given the

WISC-R category.
Given the subtest category and the predicted
cognitive styls, the rank order of success on the

presentation conditions was predicted.

For each subject,

the number correct should have been highest under the

predicted preferred method of presentation and expression
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in keeping with the cognitive style.

The number of items

correct should have decreased as the conditions became less
appropriate for the cognitive style or preferred methods
of processing information.

The Visual-Aural Digit Span Test

.

Following the presentation of the Arithmetic lesson,
each subject was administered the Visual Aural Digit Span

Test on an individual basis.

The VADS was given to provide

concurrent validation of cognitive style as predicted by the

WISC-R subtests.

Each subject was seated at a desk and

the directions were given to him or her according to the

Each subject received

method designated by Koppitz (1977).
the four categories of the VADS:
Oral,

Aural-Written,

3)

4)

1)

Aural-Oral,

2)

Visual-

Visual-Written.

The performance on each of these categories was

predicted, a priori, based on the subtest category and

cognitive style.
The VADS is a diagnostic instrument for children aged
5-1/2 to 12 years old.

It consists of four subtests which

involve the reproduction of two digit to seven digit

number series.

The following is a description of the four

subtests according to Koppitz (1977)
1

.

Aural-Oral Subtest:

.

This subtest involves the

aural presentation of a series of digits and

their oral recall.

This subtest is similar to
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the traditional Digit Span Test on
the

Stanf ord-Binet Intelligence Test and on
the
WISC.

It shows how well a pupil can process

and repeat aural stimuli in the correct order.
The subtest measures the integration of

auditory perception, sequencing, and recall.
2.

Visual-Oral Subtest:

This subtest involves the

visual presentation of a series of digits and
their oral recall in the correct order.

This

subtest shows how well a pupil can process visual
stimuli and can recall them orally; that is, it

measures visual-oral integration and memory.

A similar process is required when reading aloud
from a printed page.
3.

Aural-Written Subtest:

This subtest involves the

aural presentation of a series of digits and

their written reproduction.

An Aural-Written

subtest shows how well a pupil can process,
sequence, and recall auditory stimuli and translate them into written symbols.

The subtest

measures auditory-visual integration and memory.
A similar process is involved when writing words
or sentences from dictation.
4.

Visual-Written Subtest:

This subtest involves

the visual presentation of a series of digits
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and their written reproduction from memory.
The Visual-Written subtest shows how well a

pupil can process, sequence, and recall visual
stimuli; that is, it measures the intra-

sensory integration of visual input and written
expression.

This process is involved when a

pupil is asked to copy from memory what he has

seen

Reliability

(p.

10)

Test-retest reliabilities are reported for

:

two groups of children with learning and behavior problems
(N=35,

6

to 10 years old; N=27,

11 and 12 year olds)

.

The

interval between tests ranged from one day to fifteen weeks
(X=6.5 weeks).

for the

6

(Md = .84)

Correlations for the eleven separate scores

to 10 year old children ranged from .74 to .92

and from .72 to .90

12 year old children.

(Md =

.85)

for the 11 and

The total score had the highest

reliability in each group.

Correlations between the four

subtest scores and the total score range between .65 and
.

(Sattler
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Validity

:

,

1981)

Correlations between the VADS Total score and the

WRAT Reading, Spelling, and Arithmetic scores in four
samples of children with learning disabilities (two samples
at

8

years of age and two at 10 years of age)

indicated

validity coefficients ranging from .29 to .65 (Koppitz,
1977).

Median coefficients were .60 for Reading,

.62 for
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Spelling, and .56 for Arithmetic.

VADS subtest scores

and combination scores were, for the most part, significantly

related to WRAT scores.

However, the VADS was not found

to be related significantly to WRAT Reading and Spelling

scores in a sample of upper-middle-class second grade

pupils

Correlations were found between the VADS total score
and WISC I.Q.'s
(r=.26)

(r=.39)

(Koppitz, 1977).

but not with the performance I.Q.
Individual VADS subtests and

combination scores also were significantly related to the
verbal and Full Scale I.Q.'s with the exception of the

Aural-Oral subtest.

As might be expected, the VADS Total

score was more highly related to Digit Span (r-.68) than
to any other WISC subtest (p. 274).

Analysis of data for Phase One

.

The following data was collected from each subject

during or prior to Phase One:

Wechsler

scaled scores on

(raw
the Arithmetic and Coding subtests, number correct
(raw
score) on the Arithmetic lesson and number correct

score)

on the Visual Aural Digit Span Test.

greatest
The raw scores were then ranked from the
under each
number of correct to the least number correct

presentation condition.

These rankings were used as

predicting cognitive
measures of the grid's accuracy in
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style.

The rankings were compared with the a priori

predictions made given the cognitive style.
For example, a subject who was in the Low Arithmetic,

High Coding category was analyzed according to Table IV.
The number correct in the arithmetic lesson would rank from

most correct under condition four to least correct under

condition one.

The predicted subject's performance on the

VADS is also listed.

The data in the table was considered

to indicate support for the grid and support for the

hypothesis
A subject's performance which resulted in different

outcomes from those presented in Table IV, but still were
indicative of
tion (visual)

a
,

preferred method of processing informaor a preferred method of expression

(written)

were also considered support for the grid and support of
the hypothesis.
4,

2,

1,

subject.

For example, if the rank order were

3,

support for the grid was still assumed for that
Therefore, a different rank on the validation

tasks which represented a preferred method of expression
(written) was also considered support for the grid assumed

for that subject.

Thus, a different rank on the validation

intasks which represented a preferred method of processing

was
formation which was appropriate to the cognitive style

hypothesis.
considered support for the grid and support of the

cognitive
The grid's accuracy for the prediction of

style for a particular subject was questioned

if

the rank
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Table

4

Sample Subject Performance Sheet - Phase
One
Code

#

1

WISC-R
Category
Low Arithmetic
High Coding

Age

Cognitive Style
Visual Mode
Preferred.
Recall of
Visual Information Strong
Writing Preferred
Method of
Expression

10-3

Rank order of
Rank Order of
Performance on Performance on
Validation Task the VADS

Condition

4

Visual-Written

Condition

3

Visual-Oral

Condition

2

Aural -Written

Condition

1

Aural-Oral
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order on the validation tasks were opposite of the

appropriate cognitive style.

For example, in the example

on Table IV, if the subject achieved a rank order on the

validation tasks of

1,

2,

3,

4,

the results would suggest

a preferred method of processing information which was

not in keeping with the assessed cognitive style.

Results on the validation tasks, then, that were

indicative of a preferred method of processing which were

contrary to the assessed cognitive style put the grid
into question for that subject.

Results where the valida-

tion tasks supported an aural-oral approach and the

cognitive style was visual-written would be an example.
The performance of the subject on the VADS test

was also considered as support for the grid.

A rank order

outcome that suggests the preferred method of processing

which did not support the cognitive style would be
considered weakness in the grid for that particular subject.
In the example in Table IV,
i

performance were:
oral,

4)

1)

if a rank order of VADS

Aural-oral,

2)

Aural-visual,

3)

Visual

Visual-written, the grid was questioned for that

subject.

Therefore for the grid to be in question for a
,

particular subject, the rank order of that validation
to the
task and/or VADS performance appeared opposite

predicted cognitive style.

If the validation tasks

did not, or
supported the model and the VADS performance
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if the results were opposite,

the errors would be analyzed

and attempts were made to determine if a preferred
method
of processing information appropriate to the cognitive

style could be determined.

If it could not, or the

preferred method of processing information was opposite
to the cognitive style, the grid was questioned.

This method was also applied to the High Arithmetic;

Hiqh Coding and Low Arithmetic; Low Coding categories.
That is, a preferred method should be determined by

examination of the rank order.

If not, the grid would be

questioned for that particular subject.
Even in a category such as High Arithmetic High Coding
or Low Arithmetic Low Coding, a preferred method of

processing information should emerge.

The concept of

cognitive style is not related to overall intellectual
ability.

Therefore, a subject in the Low Arithmetic Low

Coding category may have a higher overall I.Q. score than
a subject in the High Arithmetic High Coding category.

Ausbum and Ausbum (1978) in discussing cognitive style
pointed out:
It would appear that relationships between
general ability and cognitive style are
questionable and generally too small to be
of any practical significance (p. 340)

Therefore, in either the High Arithmetic High Coding
or Low Arithmetic Low Coding category a preferred method of
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information processing should be demonstrated.

Cognitive

style refers to the individual's unique way of
processing

information; so a particular category such as High

Arithmetic, High Coding or Low Arithmetic, Low Coding would
not preclude a unique cognitive style from being demon-

strated on the tasks.

Ausbum and Ausbum (1978) defined

cognitive style in a similar fashion when they state:
The concept of cognitive style refers to
psychological dimensions that represent
an individuals manner of processing and
acquiring information (p. 337)
.

Resolution of tie scores

.

In the event of a tie, that is the same raw score

occurring in two or more of the same rankings under

a

presentation condition, the determination of the rankings
was made by analyzing the errors.

This procedure allowed

for each subject's performance to be considered on an

individual basis.
For example, if a subject in the arithmetic lesson

achieved the same raw score under two of the presentation

conditions with one type of error being computational and
the other operational, the computational score was ranked
first.

This method of determining a ranking under a tie

situation supports the concept that the process of the
response must be considered along with the product.
In order for a hypothesis to be proven, a ranking

which supported the a priori prediction had to be demon-
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strated.

The receptive and expressive modality were

considered to be strengths if the rankings had the greatest
number correct under the appropriate conditions of
presentation.

Analysis of presentation conditions

.

In order to determine if there were any significant

differences between the four presentation conditions on
the Arithmetic Lesson and on the Visual Aural Digit Span
Test, two one-way analysis of variance were conducted.
No significant difference was found to exist between

the presentation conditions on the Arithmetic Lesson
(F

(

3

,

21 ) =2 33 p

.05)

.

or the presentation conditions on

the Visual Aural Digit Span Test (F(3,21)=.66 p

Phase Two

>

.05).

.

The second phase of the study involved matching the

appropriate lesson presentation and method of subject
response, oral or written, with the predicted cognitive

style

Each subject's cognitive style was determined by
the category of WISC-R performance.

Given the cognitive

style, a preferred method of lesson presentation and

response modality was predicted (See Table

V)

.

In order

non-preferred
to provide a comparison for each subject, a
was
method of lesson presentations and response modality

also designated.
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Two teaching approaches and two methods of student

expression were used.

Teaching approach number one

consisted of the experimenter presenting the lesson to the
student under the aural mode only.

The experimenter used

no other assists during the lesson presentation.

Teaching

approach number two consisted of the experimenter presenting
the lesson to the student under the aural mode with visual

assists involved as part of the lesson.

Under both teaching approaches, the subject

responded to questions following the presentation of the
lesson.

The student responded both orally and in writing.

For each student, a teaching approach and method of

expression was selected as the most effective prior to
the onset of this phase of the study.

Each subject then

received two lessons under the teaching approach that was

considered to be appropriate given the cognitive style.
The method of expression that was most appropriate given
the cognitive style should have resulted in the highest

percentage or highest number correct on the questions
following the lesson.

Each subject also received two lessons under the

teaching approach that was considered to be non-effective
given the cognitive style.

The method of expression that

should
was least appropriate given the cognitive style

number
have resulted in the lowest percentage or least

correct on the questions following the lesson.

All four
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of the lessons were prepared with visual assists.

When a

lesson was presented under the oral only approach, the

visual assist was not used.

The teaching approach was

presented in a randomized counterbalanced fashion to the
subject over four days.
a science lesson was

For each subject, a biography and

presented under the preferred and

non-preferred approach.
Description of lesson presentation

.

Each student was seen individually by the experi-

menter over a period of four consecutive afternoons in
the previously described testing room at the Curtis Blake

Learning Center.

The experimenter was not aware of the

student's WISC-R category.

One lesson was presented each

afternoon.

Following each lesson presentation, subjects were
given a short quiz consisting of twelve questions.

Siz of

the questions were asked aurally by the experimenter with
an oral response required by the student.

Six of the

questions were asked aurally by the experimenter and

written response was required by the subject.

a

The six

questions which the subject responded to in writing were
presented to the subject on

a

3x5 card and the experimenter

read the questions.

Under both conditions, the experimenter did not give
prods or cues.

If asked for assistance, the experimenter
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said "Please do the best you can."

The order of condition

of response was determined by the use of a randomized

counterbalanced method.
Each student was seating at

with an

8V

a table and was

provided

x 11" white sheet of paper and a number two pencil.

Condition approach one

.

Under teaching approach one, the experimenter

presented the lesson using an aural approach only.

The

experimenter began the lesson by saying:
Today,

I

am going to tell you about
Name of Lesson

Please listen as carefully as you can.
finished,

I

When

I

am

will ask you to tell me about

Name of Lesson
The experimenter then presented the lesson.

Upon conclusion of the lesson, the experimenter
provided a sheet of paper and a pencil and said:
Now,

I

am going to ask you some questions.

Please answer each one the best you can.
The experimenter introduced each of the six questions that
the subject responded to orally by saying:
I

want you to answer the question outloud.

The experimenter said the following when introducing
the question to be answered in writing:
I

want you to answer the question with your pencil.

the
The experimenter then presented the 3x5 card with

question on it and read the question.
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Condition approach two

.

Under teaching approach two, the experimenter

followed the same procedures outlined in Condition Approach
One.

However, during the course of the lesson presentation,

the experimenter used visual assists.

The visual assists

were reproduced on an 9x12 inch sheet of paper and were

exposed to the subject for ten seconds.
Upon conclusion of the lesson under condition two,

each student received a short quiz.

The response conditions

and experimenter directions are the same as those outlined
in condition one.

All of the lessons were taped in order to keep an

accurate record of the subject's verbal responses and in

order to compare the content of the verbal responses with
that of the written responses.

Each subject was informed

about the tape recorder.

Determination of lessons

.

as
The lessons that were selected for Phase Two are

follows
1.

A brief biography on Ulysses

2.

A lesson on gunpowder.

3.

A brief biography on Jim Thorpe

4.

A lesson on meteors

S.

Grant

they are assumed
The lessons were selected because
Consultation with the
to be of interest to the students.
age., appropriate and
teacher revealed the lessons to be
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appropriate given the current instructional program.

There

was little or no prior information on the part of the
students.

Given this, a baseline of zero was established

for each subject.

The lessons were selected because they

are similar to lessons often presented in the classrooms

which require use of the aural approach and cannot be
presented strictly visually.

For example, history, language,

geography, and spelling require an aural approach.

The

study attempted to provide diagnostic information in

regard to teaching methodology which would be of assistance
in presenting these types of lessons and to provide

diagnostic data to assist in determining appropriate
expressive conditions for students.
Table VI is an example of a schedule for a subject
in the L2w Coding High Arithmetic category and the per-

formance prediction given the cognitive style.

The rate

of success would be the highest under the preferred method
of lesson presentation on expressive modality.

Analysis of data for phase two

.

The following data was collected from each subject

during or prior to Phase Two:

WISC-R scores on Arithmetic

and Coding, number correct on the quizzes following the
lesson under the preferred mode, and number correct on
the quizzes following the lessons under the non-preferred

mode.

The accuracy of the prediction of teaching style

rate
and expressive modality was determined by the predicted
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success on the quizzes
conditions.

under the different teaching

Therefore, a subject who was in category one

Low Arithmetic High Coding, should have had the highest

percentage correct, under the oral-visual teaching style
and under the written response condition when compared
to the percentages under the aural teaching and oral

response condition.

A subject who was in category two

— High

Arithmetic,

Low Coding should have had the highest percentage correct
under the oral only teaching style and under the oral

response condition when compared to the performance under
the oral-visual teaching approach.

Subjects who were in the High Arithmetic High Coding

or Low Arithmetic Low Coding category should also demon-

strate a unique cognitive style.

These categories should

not preclude the subject from demonstrating a performance
for a particular receptive modality or expressive modality
(See earlier discussion of these categories in the Phase

One section)
In developing instructional programs, the concept

of cognitive style and an analysis of the demands of the

task must be taken into consideration.

As Ausbum and

Ausbum (1979) state:
One learner characteristic variable that
has been overlooked as potentially unimportant in instructional design is cognitive
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style.
This variable deals with learner
modes and abilities in information processing
and suggests an approach to interactions among
learners, learning tasks and instructional
design that have been largely overlooked (p. 343)

.

The subjects in these categories are considered to

possess a unique cognitive style which if determined will
be of assistance in instructional design.

The cognitive

style is considered to be demonstrated by a higher per-

centage of accuracy under one teaching approach and

expressive mode when compared to another.

Analysis of reading levels.

A reading level analysis was conducted on the lessons
The purpose of the analysis was to

used in Phase Two.

determine if the reading levels of lessons were on the same
approximate grade level.

The analysis was conducted even

though the subjects were not required to read the lessons.

Using the Harris- Jacobsen Readability System, the
reading levels were determined to be at the same approximate
level of high third grade to low fourth grade.

Analysis of lessons

.

In order to determine if any significant differences

exist between the lessons, a one-way analysis of variance
was conducted.

The results indicated that a significant

difference existed between the four lessons
P

<

.05)

.

(F

(

3

,

21

)

— 7 . 53
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A visual inspection of the data revealed that
the Meteors Lesson resulted in the highest raw
scores.

This may have been due to the small number of subjects
or
the interest level of the subjects.

The exact reason for

the significant difference is not known.

A further inspection of the data revealed that
if a biasing effect did exist,

it occurred only in the High

Arithmetic High Coding category.

In the other categories,

the Metor Lesson was counterbalanced such that it appeared
an equal number of times under the preferred and non-

preferred

lesson presentation conditions.

Pilot gtudy

.

Prior to this study, a Pilot Study was conducted.
The purpose of the Pilot Study was to assess the techniques
and materials that were used in the study; and to familiarize the experimenter with the study.

The Pilot Study was conducted with subjects from
the Holyoke Public Schools.

mately

The subjects were of approxi-

the same age as those in the study.

Scores on

the Arithmetic and Coding subtests of the WISC-R were

obtained; and each subject was entered into one of the
four WISC-R categories.

The primary difference with the

subject population for the Pilot Study was that they did not
have learning disabilities.
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The results of the Pilot Study were in general

supportive of the grid.

In Phase One the hypothesis for

cognitive style were proven for each subject.

The results

in Phase Two were somewhat less consistent with eighty-

five percent of the subjects' preferred teaching approach

and expressive modality correctly identified.

CHAPTER

IV

ANALYSIS OF RESULTS
The study was conducted in two phases in order to

examine the hypotheses proposed.

Eight hypotheses were

examined; four in Phase One and four in Phase Two.

Phase One

.

In Phase One data was collected on the eight subjects

who were categorized into one of four groups based upon
their performance on the Arithmetic and Coding subtests
of the WISC-R.

Table VII contains the results of the

rankings for the eight subjects in Phase One.

Hypothesis

I

.

Hypothesis

I

proposed that subjects in the High

Coding, Low Arithmetic category would demonstrate a pre-

ferred method of processing information through the visual

mode and that writing would be the preferred method of
expression.

Preference was determined by the subject's

rankings on the conditions of presentation.

Subject

number four, who was in this category demonstrated

preferred method of processing which was visual.

a

This

determination was made by examining the rank order of
89
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Table

7

Rank order of Succea. on the Arithmetic
Lesson and Vi.ual Aural Digit Span
Teat
p
for Subjects in Phaae One

A priori predictiona
of rankinga arithmetic
Subject leaaon and viaual
Number aural digit apan teat

WISC-R
Hypotheaia Category
I

High coding ,

4

low

arithmetic
II

High arithmetic
low codin J

2

Viaual-written
Viaual-oral
Aural -written
Aural-oral

Viaual-written
Viaual-oral
Aural-oral
Aural-written

Aural-oral
Aural-written
Viaual-oral
Viaual-written

Viaual-written
Viaual-oral
Aural-written
Aural-oral
Viaual-written
Aural-oral
Viaual-oral
Aural -written

3

III

High arithmetic,
high
coding

1

Actual aubject
rankinga arithmetic leaaon

Aural-oral
Aural-written
Viaual-oral
Viaual-written

Aural-oral
Aural-written
Viaual-oral
Viaual-written

Raw
Scores
5
4
3
3
S
S
3

2
5
4
3
2
5

5
S

5

Actual aubject
rankinga viaual
aural digit
teat

Viaual-written
Viaual-oral
Aural-oral
Aural-written
Viaual-oral
Aural-oral
Aural-written
Viaual-written

Aural-oral
Aural-written
Viaual-oral
Viaual-written

Viaual-written
Aural-written
Viaual-oral
Aural-oral

Raw
Scores
6
5
4
4

6
S
S
4

5
4

3
2
7
7
6

S

OR:

Viaual-written
Viaual-oral
Aural-written
Aural-oral
6

IV

Low arithmetic,
low codin

5
I

Aural-oral
Aural-written
Viaual-oral
Viaual-written

Aural-oral
Aural-written
Viaual-oral
Viaual-written

5
5

Viaual-oral
Aural-oral
Viaual-written
Aural-oral

5

Aural-written
Viaual-written
Aural-oral
Viaual-oral

3
3
2

3

2

4

3
2

Visual-oral
Visual-written
Aural-oral
Aural-written

Visual-written
Aural-oral
Visual-oral
Aural-written

7
6
5
4

7
6
5

3

OR:

Viaual-written
Viaual-oral
Aural-oral
Aural-written
7

8

Viaual-written
Visual-oral
Aural-written
Aural-oral

1

2

2
1

0

Aural-oral
Visual-oral
Aural-written
Visual-written

Visual-written
Visual-oral
Aural-written
Aural-oral

5
4

3

2

4
4

3
2
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success on the Arithmetic lesson and Visual Aural

Digit

Span Test which indicated a preference for the intake of

stimuli through the visual mode.

A further inspection of the results revealed that
subject number four did not demonstrate a preference for

written expression as the model predicted.
noted

,

It should be

however, that the predicted method of preferred

expression, written, appears first in the rank order and

oral expression paired with visual stimuli presentation
appear second in the ranking as predicted.

In the third

entry of the ranking, where written expression was predicted,
oral expression emerged as the preferred method.
It should also be noted that the rankings under

both the arithmetic lesson and the VADS test are identical

with a preferred style of processing visual information.
The subject, therefore, demonstrated a preferred method

of processing information as was predicted by the grid.

The predicted rankings for the expression mode which

showed a preference for written expression did not result
in the exact predicted order.
In addition, this subject achieved a tie in the

third and fourth phase in the Arithmetic and Visual

Digit Span rankings.

The resolution of these ties was made

by an analysis of the scores to determine which response

was closer.
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The hypotheses would be considered supported for
the preferred method of information processing (visual)

However, given the tie in the rankings and the failure to

predict the expressive modality consistently, the hypothesis
in regard to expressive modality cannot be accepted.

Hypothesis II

.

Hypothesis two proposed thatsubjects in the High
Arithmetic, Low Coding category would demonstrate a

preferred method of processing information through the
auditory mode and that oral expression would be the

preferred method of expression.

Subjects number two and

three were in this category.
On the arithmetic lesson, subject number two

demonstrated a rank order of success that was not according
to the prediction of the grid.

The grid predicted a

ranking which would support a preference for auditory

processing of information and the subject demonstrated
preference for visual processing of information.

a

The

subject also demonstrated a preference for written
the
expression which appeared first in the ranking under

Arithmetic lesson.
number
On the VADS test administration, subject
for processing
two once again demonstrated a preference

grid's
information that was not in keeping with the
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prediction.

The performance which appears first on the

ranking (visual-oral) was predicted as appearing third
in the grid.

The predicted preferred method (aural-oral)

appears second in the ranking.

It should be noted,

however, that the preferred method of expression, oral,

did appear first in the ranking.
Overall, the grid was not successful in predicting
the cognitive style of this subject based on the WISC-R

category.

The results suggest that this subject's preferred

method of processing information was visual and not aural
as predicted.

The preferred method of expression was not

predicted in a consistent fashion according to either the
arithmetic lesson or VADS test.

There was somewhat more

support for the prediction of the expressive modality on
the VADS test with oral expression appearing first and

second in the ranking respectively.

Other conclusions

must be considered with caution because the visual mode
of processing was first in the ranking.

For the subject,

the hypothesis was not supported.

Subject number three did not achieve a rank order
that was in keeping with the grid's prediction on the

arithmetic lesson.

Subject number three demonstrated a

preference for the visual mode of processing information
and written expression.

These rankings do not support the

oral
aural preference of processing information and
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expression in keeping with this WISC-R category.

The

predicted preferred method (aural-oral) appeared in
second place in the ranking.

The subject's remaining

rankings had visual-oral in the third place with aural-

written appearing last in the ranking.

The method of

preferred expression (oral) was in the second and third
place respectively.
On the VADS test, the subject did demonstrate the

predicted method of processing information with aural-oral
appearing first in the ranking.
This subject would be considered to have a cognitive

style which would be described as aural-oral.

The

hypothesis was considered proven despite the rank ordering
on the arithmetic lesson because of the consistency of
the prediction for the remaining rankings and the accuracy
of prediction of the VADS test.

However, given the visual-

written ranking first in the arithmetic, some caution

must be exercised.
Hypothesis III

.

Hypothesis three proposed that either mode of
be a strength
processing information, aural or visual, would
or written,
and that either method of expression, oral
high scores on the
would be a strength as demonstrated by
Span Test. A
Arithmetic lesson and Visual Aural Digit

should emerge
preferred method of processing information
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as demonstrated by the rankings. Subjects number one and

number six were in this category.

Subject number one demonstrated a preferred method
of processing information (aural) under the arithmetic
lesson.

In examining the rankings for the expressive

modality, oral is ranked first and written second.

While

this may not appear to support the grid, it should be noted

that this subject used language during the written response

That is, the subject sub-vocalized during the written
computations.

This was noted by the examiner and was also

noted in the tape recording of the lesson.

This use of

language as a means of structuring stimuli to assist in

processing information supports

the- (hypothesis of an aural-

oral cognitive style.

Subject number one achieved perfect scores for all

conditions in the arithmetic lesson.

The rankings were

determined by taking into consideration the subject's use
of language which supported the aural modality.

results, however, must be considered with

caiiition

The
since a

preferred method of processing, supported by the rankings,
was not achieved.

On the VADS test, subject number one did not

demonstrate a preference for the aural mode of processing
information.

Rather, the visual mode appears first in the

ranking with aural second.

This subject did not, moreover
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demonstrate a preference for oral expression in the VADS
test.

The written expressive mode appears in first and

second place in the rankings, which is not the same ranking
as appeared in the arithmetic test wherethe oral expres-

sive mode appeared first.

Subject number one's performance on the Visual

Aural Digit Span Test resulted in a tie in the first and
second place in the rankings.

The rankings were determined

by the fact that under the visual-written condition, the

subject passed on the first trial as opposed to the aural-

written condition where two trials were necessary for
success

An examination of the data would suggest that the

predicted method of processing information (aural) did
emerge.

This finding is suggested despite the fact that

the aural mode was in second place in the rankings for the

VADS test.

This observation is made because the grid

assumes strength in both modalities of processing and
aural mode appears most frequently in the higher rankings;
first and second in the arithmetic lesson and second on the

VADS test.

In terms of identification of expressive mode,

the grid would identify oral or written expression as the

strength, with the use of oral language by the subject
to assist under written expressive conditions.

Given

emerge under
the fact that a consistent preference did not

expressive
both the arithmetic lesson and VADS test, the
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mode identification is made with caution.

The hypothesis

then cannot be considered supported for this subject.
The performance of subject number six resulted
in rankings which were predicted by the grid.

The subject

demonstrated a preference for the aural mode of processing
information.

However, this finding must be regarded with

some caution as the first (aural-oral)

and second (aural-

written place in the rankings were tied.

The resolution

of the tie was achieved by analysis of the errors.

The

analysis reveals that the errors were of a wider margin

with the aural-written condition, so that condition was
ranked second.
This performance is in contrast to the subject's

results with the Visual Aural Digit Span Test when a

preference for visual processing was demonstrated.
In both situations,

a

preference was demonstrated,

aural intake during the arithmetic lesson and visual intake

during the VADS test.

The method of expression was

consistent under both the arithmetic lesson and VADS test
with oral in first place and written expression in second
place
Given the High Arithmetic, High Coding category, the
results may be expected since either modality is considered
to be a strength and therefore would result in a higher

accuracy rate.

In addition, the subject may be demonstrating
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some preference for a processing modality given the

demands of the task.

Under the arithmetic lesson, the

subject was required to process the items presented and

retrieve them and perform certain arithmetic operations.

Given this task situation,

a

preference for the aural mode

emerges; however, when required to perform

a

short-term

memory task of intake and repetition fo digits with no

operation involved, the subject demonstrated
for the visual mode.

a

preference

Therefore, under a task situation

where the subject was required to transfer and generate

a

response, an aural mode was demonstrated as the preferred

method of processing; as opposed to

a

task where the

subject is required to respond by providing back the digits
given.

Thus, where the requirements of the task

necessitates the subject to develop

a

solution to

a

problem, a preferred pattern emerges (Ausbum and Ausbum,
1979)

.

The grid would identify this subject as having a

cognitive style characterized by

hiural

intake, and oral

expression as the preferred expressive modality.

Again,

caution should be used since the pattern did not emerge
Given this, the hypothesis for this subject

consistently.

was not supported.

Hypothesis IV

.

Hypothesis four proposed that either mode of
and
processing information, aural or visual, would be weak
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as demonstrated by low scores on the arithmetic lesson

and Visual Aural Digit Span Test.

A preferred method of

processing information would emerge as demonstrated by
the rankings.

Three subjects were in this category, numbers
five, seven and eight.

The results attained by subject number five reveal

that a preferred method of processing, that is, a con-

sistent ranking appearing in first and second place on the

arithmetic lesson and VADS test, did not emerge.
The subject achieved a ranking of visual in first

place and aural in second place for both the arithmetic
lesson and VADS test.
The subject, moreover, did not demonstrate a

preference for an expressive modality either.

In the

arithmetic lesson, the rankings were oral and written;

while in the VADS test, the rankings were written and
oral
In the case of subject number five, the grid was not

successful in predicting a preferred method of processing

information given the WISC-R category.

The hypothesis

for this subject was not supported.

Subject number seven did not demonstrate

a

preference

for the
for processing information which was consistent

arithmetic lesson and VADS test.

The single item which
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may be indicative of a preference was the aural mode
appearing first in the rankings under both arithmetic and

the VADS.

However, the rankings achieved by the subject

do not reveal a consistent preference for processing

information as predicted by the grid.
An examination of the expressive modality rankings,

also reveals a failure by the grid to identify
pattern.

a

consistent

In the arithmetic lesson, the rankings support

writing as the preferred method, while on the VADS oral
expression emerges as the preferred modality.

Given these

rankings, the grid was unable to predict a consistent

preference for the processing of information or for
preference for an expressive modality.

a

The hypothesis for

this subject was not supported.
The performance of subject number eight revealed

that this subject did demonstrate a preference for the

visual mode of processing information as predicted by the
grid
The expressive modality also appears in the order

predicted by the grid.

Written expression appears first

appearing
in the arithmetic lesson and VADS, with oral
second.

Given the performance of this subject, the grid

visual prowas able to identify the cognitive style as

would be
cessing and written expressive modality and

judged successful.
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The hypothesis for this subject was considered to be
supported.

However, this finding was made with some caution

given the existance of ties in the first two rankings
(visual-written and visual- oral)

for the Arithmetic lesson

and Visual-Aural Digit Span Test.

The resolution of the

ties was determined by analysis of the errors.

The analysis

revealed that the responses given by subject number eight

were off by a greater margin under the visual oral condition
Given this analysis, the visual-oral condition was ranked
second.

Summary Phase One

•

In examining the four hypotheses under Phase One, the

grid was successful in predicting the preferred method of

processing information for the High Coding, Low Arithmetic
category (n=l)

.

The grid was partially successful in

predicting the preferred method of processing information
in the High Arithmetic, Low Coding

(n=2)

with one subject,

while the grid was not successful in its prediction for
the other subject.

category

(n = 2)

,

In the High Arithmetic, High Coding

the grid was successful in identifying a

preferred method of processing under one condition of the
arithmetic test and less successful under the VADS test.

Under the Low Arithmetic, Low Coding (n=3)

,

the grid was

able to predict a preferred pattern of processing in

formation in one case out of three.

In the other two cases
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the subjects' performance did not result as was predicted

by the grid.

The method of expression proved most difficult to
predict.

The grid was able to identify the first ranking

in all eight subjects, however, there was an inconsistent

pattern in the subsequent rankings.

Phase Two

.

In phase two of the study, four hypotheses were

proposed.

To interpret these hypotheses, data was collected

on each of the eight subjects.

Each of the subjects was

categorized into one of four groups based on their performance on the arithmetic and coding subtests of the
WISC-R.
Table VIII contains the results of the eight subjects
for Phase Two.

Hypothesis

I

.

This hypothesis proposed that subjects in the High

Coding, Low Arithmetic category would demonstrate a

preference for processing information as demonstrated by
a higher percentage of accuracy when lessons were presented

aurally, with visual assists and that writing would be the

preferred method of expression for responding to questions
about the lesson.
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Table

8

Percentage of Accuracy Under Preferred and Non-preferred Methods of Leeaon Presentation
for Subjects in Phase Two
A priori prediction fcctual subject A priori prediction Actual subject

WISC-R
Subject
Hypothesis Cateqory Number
I

High
coding

High arithmetic

performance
percentages

ii

preferred expreesive modality

performance
in percentages

Aural-visual

79%

Written
Oral

91%
67%

Aural only

63%

Oral
Written

75%
50%

Aural only

83%

Oral
Written

83%
83%

Aural-visual

33%

Written
Oral

33%
33%

Aural only

42%

Oral
Written

25%
58%

Aural-visual

50%

Written
Oral

67%

4

low arithmetic

11

preferred method
of lesson pre-

2

low

coding

3

III

High arithmetic
high
coding

Aural-visual

54%

Written
Oral

50%
58%

Aural only

38%

Oral
Written

33%
42%

Aural-visual

33%

Written
Oral

25%
42%

Aural only

12%

Oral
Written

17%

1

6

IV

Low arithmetic
low
coding

33%

8%

Aural only

66%

Oral
Written

67%
67%

Aural-visual

54%

Written
Oral

67%
42%

Aural only

50%

Oral
Written

75%
100%

Aural-visual

46%

Written
Oral

42%
50%

54%

Oral
Written

58%
50%

42%

Written
Oral

17%
67%

5

7

Aural only
8

Aural-visual

—
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Subject number four demonstrated a preference for

processing information under the predicted method.

Under

this method, the subject achieved a 79% rate of accuracy
in comparison to a 63% rate of accuracy under the non-

prefered method (aural only)
A further inspection of the results also reveals
that the subject demonstrated a preference for written

expression with

a

91% accuracy rate under the preferred

method of presentation versus 67% under the non-preferred
Under the non-preferred method

method of presentation.

of presentation, the oral expressive mode was slightly

favored with a 75% accuracy rate versus 50% for written

expression
The grid's accuracy would be supported for this
subject with the preferred method of presentation resulting
in a 79% accuracy rate versus 63% accuracy for the non£>referred.

The expressive modality prediction was supported

under the preferred method of presentation with 91% accuracy
for the written mode versus 67% accuracy rate for oral

expression.

However, the overall accuracy of the prediction

not
of written expression as the preferred modality was

consisent.

The hypothesis for this subject would be

considered supported.
in
However, two factors should be considered

examining this finding.
a

preference for oral

First, the subject demonstrated

(75%)

versus written (50%) under the
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non-preferred method while under the preferred
method of
presentation written expression was favored. Secondly,
the total number correct of oral responses and
written

responses under both lesson presentation methods was the
same.

Therefore, the grid would predict subject number

four to demonstrate a preference for written expression,

but cannot find total support in the subject's performance
for that conclusion except in the case of the preferred

method of presentation.
Hypothesis II

.

This hypothesis proposed that subjects in the Low

Coding, High Arithmetic category would demonstrate a

preference as demonstrated by

a

higher percentage of

accuracy, for processing information under lessons

presented aurally and that oral expression would be the
preferred method of responding to questions about the
lesson
The two subjects in this category were number
two and number three.

Subject number two did demonstrate

a

preference

for processing information accurately as predicted.

An

83% accuracy rate was achieved under the predicted

preferred method of presentation versus 33% under the nonpreferred method of lesson presentation.
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The expressive modality predicted was not supported
wj-t.h

a

preference for oral expression failing to emerge.

Under the preferred method of lesson presentation, the
subject demonstrated a 83% accuracy rate under both

written and oral expression.

Under the non-preferred

method, the subject again achieved an identical accuracy
rate,

33%, with each condition of expression.

The

hypothesis was not considered supported for this subject.
However, the grid did accurately predict the

subject's preferred method of processing information with
the aural lesson condition resulting in 83% accuracy rate

versus 33% for the non-preferred lesson method presentation.

The expressive modality preference; however, was

not successfully predicted with identical rates of success

under both the preferred and non-preferred methods.

Subject number three did not demonstrate

a

preferred

method of processing information under the predicted
lesson presentation conditions.

A 42% accuracy rate was

achieved under the predicted lesson method versus 50%
accuracy rate under the non-preferred lesson presentation
condition.

The grid was not accurate in predicting the
v

preferred method of lesson presentation.
The expressive modality was also not correctly

predicted by the grid.

Under the predicted preferred

method of lesson presentation, the subject achieved

a 25%
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accuracy rate under the predicted preferred method of

expression (oral)

.

This is in contrast to a 58% accuracy

rate under the predicted non-preferred method of

expression (written)
"

In examining the accuracy rate under the non-

preferred method, the subject once again demonstrated
preference for the written mode with

a 67%

a

accuracy rate

for written versus 33% for the predicted preferred mode
of oral expression.

The grid would be judged to not have been successful
in this subject's case in predicting the preferred method

of processing and expressive modality.

The hypothesis for

this subject was not considered supported.

Hypothesis III

.

This hypothesis proposed that subjects in the

High Arithmetic, High Coding category would demonstrate
a

strength by high rates of percentages on lesson quiz.zes in

processing information under either method of lesson
presentation and that either expressive modality would be
a strength.

A preferred method of processing and ex-

pression should emerge.
The two subjects in this category were numbers

one and six.

Subject number one demonstrated a preference for the

aural— visual lesson condition with a 54% accuracy rate
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versus 38% for the aural only lesson condition.

The grid

would therefore be considered successful in identifying

a

preferred method of processing information under the
aural-visual condition as the percentage of accuracy
under the aural-visual method exceeds the rate of

accuracy under the aural only method.
The subject did not demonstrate a consistent

preference for an expressive modality.

Under the aural-

visual lesson presentation, 58% for oral was achieved

versus 50% for written.

Under the non-preferred condition,

the subject achieved a 33% accuracy for oral versus a
42% accuracy for written expression.

The grid would be .considered effective in identifying
a

prefered method of processing information under the

aural-visual condition with
38% for the aural only.

a 54%

accuracy rate versus

In predicting the expressive

modality, the grid was not successful.

Given the proximity

of the accuracy rates, and the strong support for the

aural— visual lesson condition, the grid recommended either

expressive modality.

However, the hypothesis cannot be

considered supported as a preferred method of expression
did not emerge

Subject number six demonstrated a preference for
rate versus
the aural-visual approach with a 33% accuracy
12% under the aural only approach.
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The oral mode of expression emerged as the pre-

ferred method with a 42% accuracy rate under the preferred

method compared to

a 25%

accuracy rate for written

expression.

A further inspection of the results reveals

a lower

rate of success under both conditions that the model

predicted for this WISC-R category.

For example, under

the aural-visual approach, the preferred method of

presentation, the accuracy rate was 33% overall.

expressive mode revealed

a 42% rate of

25% under the written expressive mode.

The oral

accuracy versus
The accuracy rate

is also low under the aural only method (non-preferred)

with a 12% overall rate.

The expressive modes also

indicated low rates of accuracy with 17% for oral

expression and 8% for written expression.
The grid would be considered successful for

identifying the preferred method of processing auralvisual and expression (oral)

.

The hypothesis for this

subject was considered to be supported.

The low overall

rate of achievement suggests some caution, however.

Hypothesis IV

.

This hypothesis proposed that subjects in the Low

Arithmetic Low Coding category would demonstrate

a

weakness, as demonstrated by low rates of percentage on the
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lesson quizzes

,

in processing information under either

method of lesson presentation or that either expressive
modality oral or written would be a weakness.

A preferred

method of processing should emerge.
Three subjects were in this category, subjects

number five, seven and eight.
Subject number five demonstrated a preference for
the aural only method of lesson presentation with a 66%

accuracy rate overall.

Under the aural-visual method, the

subject achieved a 54% accuracy rate.

The expressive

modality of preference was found to be written with

a 67%

accuracy rate versus 54% for oral expression.

A further inspection of the expressive modality
results reveals that under the aural only approach
(preferred) the same accuracy rate was achieved for both

oral and written expression, 67%.

An examination of the

aural-visual approach (non-preferred) indicated that the
subject performed at a higher rate of accuracy (67%) under
the written mode versus 42% for the oral expressive mode.

The grid would be considered successful therefore
in determining a preferred method of processing informa-

tion (aural) and a preferred method of expression
(written)

.

supported.

The hypothesis for this subject was considered

However, it should be noted that the overall

success rate was at a higher level than would have been

Ill

predicted by the model for this category.
The performance of subject number seven revealed
that this subject demonstrated a slight preference for the

aural only method of lesson presentation with a 50%

accuracy rate versus a 46% accuracy rate under the aural-

visual lesson presentation.
A further inspection of the data reveals that the
subject demonstrated a preference for written expression

with a 71% rate of accuracy versus a 63% rate with the
oral expressive mode.
The preference for written expression was demon-

strated under the preferred method of lesson presentation
(aural only) with a 100% accuracy rate under the written

mode of expression versus 75% under the oral method.

A

review of the expressive mode performance under the non-

preferred method reveals a slight preference for the oral
mode,

50% versus 42% for the written.

The grid would be judged successful in identifying
a

preferred method of processing (aural only) and

ferred method of expression (writing)

.

a pre-

The hypothesis

for this subject was considered to be supported.

It should

was
be noted, however, that the overall rate of accuracy

this
higher than would have been predicted by the grid for

category.

method
Subject number eight demonstrated a preferred
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of processing information under the aural only method

with a 54% accuracy rate versus 42% accuracy rate under
the aural-visual method of lesson presentation.

The oral expressive mode was found to be the pre-

ferred expressive modality with a 62% rate of accuracy

overall versus a 33% overall accuracy rate under the

written expressive mode.

A further inspection reveals that the oral mode
emerged as the preferred expressive modality with both
the aural only (preferred) with a rate of 58% versus 50%
for written.

Under the non-preferred lesson presentation

the rate was 67% versus 17% for written expression.

The grid would be judged successful for this subject
in identifying a preferred method of processing informa-

tion (aural) and a preferred method of expression (oral)
The hypothesis for this subject would be considered
supported.

Summary Phase Two

.

In examining the four hypotheses proposed under

Phase Two the grid was successful in predicting the

cognitive style of the subject in the High Coding Low
the
Arithmetic category and was successful in predicting

expressive modality with some caution.
examined.
For hypothesis number two, two subjects were

113

The grid was successful in predicting the cognitive style
of subject number two, but not the expressive modality.
In the case of subject number three, the model was not

successful in predicting the cognitive style or the

expressive modality.
Two subjects were examined in order to test

hypothesis three.

Subject number one did demonstrate a

preferred pattern of processing information, but not for
the expressive mode.
a

In the case of subject number six,

preferred method of processing did emerge as did a

preference for an expressive modality.
Finally, three subjects were examined in order to

test the fourth hypothesis.

Subjects number five, seven

and eight did demonstrate a preference for processing

information and expressive modality.
The grid was successful in the High Arithmetic,

High Coding and Low Arithmetic, Low Coding categories in
predicting a preferred method of processing information.
However, the overall accuracy rates were not as predicted

with high percentages for some subjects in the Low Coding,
Low Arithmetic category as compared to the High Arithmetic,
High Coding.
The grid was successful in predicting the cognitive
but
styles in the High Arithmetic, Low Coding category,

subject
only predicted the expressive mode of one
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accurately.

A similar situation occurred in Hypothesis

I

where the grid did predict the cognitive style, but the
expressive mode prediction was not supported as strongly.

CHAPTER

V

DISCUSSION
The purpose of the study described in this report
was the development and testing of a system of inter-

pretation of the WISC-R (Grid) which would assess
cognitive style.

The determination of cognitive style,

the preferred method in which information is processed,

will assist the school psychologist with l.E.P.

completion for teaching recommendations and the develop-

ment of an initial diagnostic hypothesis.
The study was conducted in two phases.

Phase One

was intended to assess the grid's accuracy in predicting
the cognitive style of the learning disabled subject.

The second phase was intended to assess the grid's

accuracy in predicting the

appropriate teaching

methodology and expressive modality with the assessed
cognitive style.
Eight learning disabled children who were attending
as
the Curtis Blake Day School Program were selected

subjects.

Each of the subjects was placed into one of

performance on
our four WISC-R categories based on their
High Arithmetic
1.
the subtests of Arithmetic and Coding:
3. High
Low Coding, 2. High Coding Low Arithmetic,

Arithmetic High Coding,

4.

Low Arithmetic Low Coding.
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The case study method was used in analysis of
the data
for both Phases of the study.

in Phase One,

the accuracy

of the prediction of the grid was determined by

subject

rankings, for Phase Two, the accuracy of the grid was

determined by rate of percentages on the validation tasks.
Overall, the results suggest that identification of

cognitive style, based upon the instrument used in this
study, proved to be difficult.

The results obtained from

both Phases of this study suggest caution must be taken
in determining diagnostic hypothesis in regard to cognitive

style from the grid using the Arithmetic and Coding
subtests.

The school psychologist who uses the grid,

therefore, should only use it to provide a tentative

diagnosis about cognitive style which the remainder of the
assessment would either substantiate or fail to substantiate.
accuracy of prediction of cognitive style:

Phase One:

The present findings generally revealed an in-

consistency in the grid's accuracy in assessing cognitive
style.

The results on the Arithmetic Lesson and Visual

Aural Digit Span Test failed to predict

a

cognitive style

which was consistent on both measures used.
Hypothesis

I

One subject was in the WISC-R category of High Coding

Low Arithmetic.

The results obtained by subject number

117

four in the High Coding Low Arithmetic category was

considered support for the hypothesis which proposed
preference for visual processing.

In this case,

a

the

resulting rankings on the Arithmetic Lesson and Visual
Aural Digit Span Test supported
processing.

a

However, the expressive modality prediction

was not supported by the results.
a

preference for visual

The subject demonstrated

preference for oral expression in the third and fourth

rankings rather than the predicted preference for written

expression
Hypothesis II ;
The results of the performance of subjects number
two and three also revealed the rankings not to be

consistent under the Arithmetic Lesson and Visual Aural
Digit Span Test.

In the case of subject number two, the

rankings on the Arithmetic Lesson and Visual Aural Digit
Span Test resulted in a cognitive style

(visual)

which was

opposite to the predicted cognitive style which was aural.
Subject number three's performance resulted in
rankings on the Arithmetic Lesson and Visual Aural Digit

Span Test which were not consistent with the grid's pre-

diction for first place in the rankings.

However, there

was a consistency in the subsequent rankings which the

subject achieved that supported the grid's prediction of

cognitive style.
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The grid was considered to be fifty percent effective

with the High Arithmetic Low Coding category with two
subjects.

The failure of the results to reveal a con-

sistent performance under both measures for the auraloral cognitive style require any conclusions to be

considered with caution.
Hypothesis III

:

The results of the rankings used to test the High

Arithmetic High Coding category revealed that the grid's
prediction that a preferred method of processing information and expressive modality would emerge was not supported.

Subjects number one's and six's rankings' failed to
reveal a preference for processing information or

expressive modality, which was consistent under both

measures
In examining the performance of subject number one,
it was observed that the subject used language throughout

the Arithmetic Lesson and Visual Aural Digit Span Test.

This use of language by the subject under the visual

condition suggests the possibility of
receptive functioning which was aural.

a

preference for
When the conditions

of the task are strictly visual, the subject transformed

the conditions using language to the preferred receptive
,

modality (aural) on both the Arithmetic Lesson and Visual
Aural Digit Span Test.
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The results of the rankings for subject number six

support the grid's prediction of cognitive style on the

Arithmetic Lesson but not on the Visual Aural Digit Span
Test.

On the Arithmetic Lesson the aural receptive mode

was supported while on the Visual Aural Digit Span Test
a

visual receptive mode was supported.
One explanation for this inconsistency in the

rankings may be found in examining the types of tasks.

The Arithmetic Lesson requires the reception of information, retrieval from the long term memory for the

appropriate operation, performance of the computation and
a response.

This is consistent to the requirements of the

Visual Aural Digit Span Test where the reception of
information is required; however, no retrieval from long

term memory or computation is required.
simply repeated back to the examiner.

The digits are

During the Arithmetic

Lesson a new number, the answer to the question, must be
produced by the subject.

In the Visual Aural Digit Span

Test, no new numbers are required to be produced by the
subject; only the repetition of the digits.

Give the High Arithetic High Coding category it

may be expected that the subject was able to adapt a

cognitive style to the requirements of the task.

This

flexibility in processing would suggest a subject who
of tasks
can adapt a cognitive style to different types
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as Morris and Cohen

(1982)

point out in discussing in-

formation processing as it relates to task analysis:

A major emphasis on this area has been on
providing a functional analysis of task
requirements.
Recently information
processing modes of cognition have been
applied to the study of the development of
rules or strategies in solving problems
.

(p.

.

.

15)

Subject number six appears to have been demonstrating
the use of different strategies given the conditions and

requirements of the task.

Hypothesis IV

•

Three subjects were tested for this hypothesis.

One

subject's performance was considered support for the
hypothesis, as the grid was successful in its prediction
of a preferred method of processing for subject number
eight.

For this subject rankings were achieved under

both the arithmetic lesson and the Visual Aural Digit Span
Test which supported a preference for visual intake and

written expression.
Subjects five and seven did not demonstrate a
resulted
consistent performance under both measures which

preferred method of inin rankings that would support a

formation processing and expressive modality.
Summary Phase One

»

a preferred
The failure of the grid in predicting
expressive modes for
method of processing information and
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two subjects out of three in the Low Arithmetic, Low

Coding category coupled with the inconsistent results in
the other WISC-R categories, suggest that the grid was not

consistently effective in predicting cognitive styles
of the learning disabled subjects.
One factor to be considered are the measures used
to validate the prediction of the grid.

In an attempt

to use a task which would be generalizable to the schools,
an arithmetic lesson was chosen.

An examination of the

results of the tasks revealed that ties were achieved in
some of the rankings.

The ties may suggest that the arithmetic lesson was

not of sufficient difficulty to discriminate between
subjects.

The examples were limited to addition, sub-

traction and multiplication and may have not been of
sufficient variation. While all attempts were made to
insure that the Arithmetic Lesson would discriminate

between subjects in the WISC-R categories, the issue of
ties require the results in Phase One to be considered

with caution.
The WISC-R subtests of Arithmetic and Coding must

also be considered.

The extent to which cognitive style

can be predicted from a Low Arithmetic Low Coding category

must also be taken into consideration.
The Visual Aural Digit Span Test which was intended

entirely
to measure cognitive process may not have been
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effective.

The Visual Aural Digit Span Test does not

require the same types of processing that the Arithmetic

Lesson did.

It is more a measure of short term memory

and recall where the Arithmetic Lesson contains that

requirement; it also requires retrieval from long term

memory to perform the operations and steps needed to
complete the task.
The results of Phase One must also be considered in

light of the learning disabled population that was part
of the study.

The grid used two subtests in an attempt

to determine cognitive styles as it related to short

term memory function (auditory and visual)

.

A characteristic

of learning disabled children is this poor performance on

short memory tasks (Torgensen, 1975, Lewis and Kass, 1982)

.

The requirements of the validation tasks, therefore, may

have been too closely related to a processing deficit

which may have existed within the population.
Support for this position emerges when the results
of the study are compared with the results in the pilot
not
study which was conducted on a population that did

have learning disabilities.

The rankings on the valida-

Phase One
tion tasks for the four hypotheses tested in
prediction.
were consistently in support of the grid's
consistency
The implication of the difference in

learning disabilities
of the rankings for the subjects with
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and without learning disabilities may have
ramifications
for the use of the grid as a diagnostic
instrument as an

initial step in differential diagnosis.

The consistency

of the accuracy of the grid using the arithmetic
lesson and

Visual Aural Digit Span Test in assessing cognitive style

with

a

school population may assist the school psychologist

as part of a differential diagnosis for learning dis-

abilities

.

research.

This conclusion, however, will require further
The difference in the accuracy of the grid

between the pilot population and the learning disabled
subjects does raise the possibility of using the grid
as one part of a total diagnosis to rule out learning

disabilities as it relates to short term memory and

auditory or visual processing.

The school psychologist

who uses the grid and the Arithmetic and Coding subtests
may predict the cognitive style of the subject.

The

selection of other assessment instruments i.e. Visual
Aural Digit Span Test would test the prediction of

cognitive style.

If the other instruments selected based

upon the referral question, revealed

a

consistency in

processing, the school psychologist could begin to rule
out learning disabilities as a possible presenting problem.

Phase Two:

matching of teaching approach with predicted

cognitive style

.

The results obtained in Phase Two generally revealed
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support for the grid's accuracy in matching cognitive style

with teaching methodology.

The grid was able to predict

the appropriate teaching methodology with seven out of

eight subjects.

The preferred expressive modality was

predicted for six out of the eight subjects.
Hypothesis

I

.

The results obtained in testing Hypothesis

I

with subject number four supported that the High Coding
Low Arithmetic WISC-R category would perform better under
the aural-visual teaching method and that writing would
be the preferred expressive modality.

Hypothesis II

.

Two subjects, numbers two and three were tested

under this hypothesis.

The grid was accurate in its

prediction of the preferred receptive modality (aural)
but not for the expressive mode for subject number two.
The grid predicted oral as the preferred expressive mode;
however, the written mode emerged with the greatest

percentage of accuracy (84%)
The grid was not successful in its prediction for

subject number three.

mode (42%)

A preference for the aural only

failed to emerge when compared to the aural-

visual mode with a 50% accuracy rate.
The failure of the grid in the High Arithmetic
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Low Coding category raises the question of the relationship and generalizability of the WISC-R subtests to the
lessons.

While the lessons selected were short, their

duration was longer than either of the WISC-R subtests
of Arithmetic and Coding.

The possibility that more long

term memory functions were involved must be further
examined.

In examining the results of Phase One for this

category, the accuracy of the grid's predictions emerges
as being weakest in this category.

The degree to which

a

High Arithmetic Low Coding category accurately predicts

a

particular cognitive style is called into question.
The method of task analysis used to determine the

cognitive requirements, however, still serves as potential
assistance to the school psychologist in providing

programming help to teachers.

As Hughes (1982) pointed

out in discussing task analysis as it relates to teaching

methodology
effective teaching is dependent on the teacher's
ability both to select relevant objectives and
translate them to sequential learning components
(p.

2771)

.

By using the grid's concept of analyzing WISC-R

subtests in terms of cognitive demands,

a

means of task

analysis, the school psychologist will be able to assist

the teacher in programming recommendations by analysis of
the performance of the student on the WISC-R.
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The school psychologist, when using the grid, can

analyze the student's capabilities on tasks which require

short-term memory functioning; auditory and visual
reception and oral and written expression.

By comparing

the student's performance on the Arithmetic and Coding

subtests the school psychologist can begin to hypothesize
as to whether the student has a preferred method of

processing information in regard to their cognitive
functions
For example, if a student performed at a higher
level on the Arithmetic subtest, a task which requires

auditory reception, retrieval from long-term memory, and
oral response, versus the Coding subtest, a task which

requires visual reception and a written response, the
school psychologist is in a position to make programming

recommendations
The recommendation could come in the form of

assisting a teacher with a student who is having
in a particular area.

a

problem

The school psychologist can suggest

to the teacher a programming approach which is geared

more towards an aural presentation and an oral response

modality for the student.

The writing requirement may

then be lessened and greater emphasis on oral expression
introduced.
The school psychologist could also suggest that
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when a lesson is presented using visual stimuli

,

for

example, geography or arithmetic, an oral set of

directions be given along with the written.

The teacher

may want to check with the student to insure that the visual

stimuli and directions are being processed correctly.
Students may receive their examination both written and

orally in order to enhance the chances for a greater
achievement level.
These programming steps would be suggested in order
to gain more diagnostic data about the student.

The

student's performance then would be taken into consideration as a means of confirming or failing to confirm the

diagnostic hypothesis provided by the grid.

By taking

these steps, the school psychologist can provide assistance
to the teacher in a short period of time and include the

classroom teacher as part of the diagnostic process.
Hypothesis III

.

The grid was able to consistently predict a

teaching methodology and

a

preferred method of processing

which did emerge from both subjects one and six in this
category.
The grid was less successful in predicting a

preference for an expressive modality.

Subject number

expressive
one did not demonstrate a preference for either
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modality while subject number six did demonstrate
a
preference for oral expression.
Hypothesis IV

.

The grid was successful in its prediction for a

preferred teaching methodology and expressive mode for all
three of the subjects in this category.

Therefore, the

subjects in this category (Low Arithmetic Low Coding)

numbers five, seven, and eight each demonstrated a

preference for a receptive and expressive modality.
Summary Phase Two

.

The results of Phase two generally support the idea

that the school psychologist can develop diagnostic

hypothesis about the preferred method of receptive and
expressive modes for lesson presentation using the grid;
however, the category of High Arithmetic Low Coding proved
to be most difficult with the greatest inaccuracy in the

grid's prediction.
The diagnostic utility of the grid emerges in

Phase Two, especially in recommending teaching style.

The high success of the predictions of teaching approach

suggests that the school psychologist can use the grid
and the Arithmetic and Coding subtests, to recommend to

teachers how to present some of their lessons.
The school psychologist, in utilizing the grid, can
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provide information to teachers about the student's

cognitive style.

This information can then be applied to

the lessons that are to be presented.

For example, a

student who was in the High Coding Low Arithmetic

category

would

be considered to have a preferred method

of processing information that was aural-visual and have
a preference for the written expressive mode.

The school

psychologist could share this information about cognitive
style with a teacher which would result in visual assists

and written expression being used.

During the lesson

presentation, this knowledge about individual differences
in cognitive styles will assist the teacher in meeting the

needs of the student in the classroom (Readance and Bean,
1978).

Given the success of the grid's accuracy in Phase

Two this information should result in the student's

achieving at a higher level.
The requirements of special education mandate that

students be educated in least restrictive setting.

Know-

ledge of the cognitive processes of students, the way in

which they learn best, will assist teachers in modifying
their lessons in such a way that would allow a special

classroom
needs student to be integrated into the regular

more effectively.

A school psychologist using the grid,

assistance to
as one aspect of a diagnosis, would provide

the teacher in lesson programming.

As Blackman and
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Goldstein (1982) suggest:
Placing children into learning environments
that are appropriate to their cognitive
styles results in improved learning
(p. 106)

.

Limitations and suggestions for further research.
The results of the present study are limited to
the

use of the Arithmetic and Coding subtests and the popula-

tion of this study was selected from a special program
for learning disabled students and the sample size was
small.

These three factors raise questions as to the

extent that this study may be generalized to the school-age
population.

Specifically, given the degree of heterogeneity

that characterizes learning disabilities, the extent to

which this group is typical is difficult to determine.

Consideration must also be given to the fact that the
Blake Center Day Program is

a

specialized setting designed

to provide special remedial instruction to students.

Therefore, success as shown in the rankings (Phase One)
or percentage in accuracy rates

(Phase Two) may not be due

to the specific presentations conducted or teaching

methodology but rather to an interaction effect of an
entire program.
The selection of the case study also implies

limitations.

As Hillway (1964) points out:

The method suffers from several defects. One
of these is the difficulty of selecting cases
for study which are known to be definitely
typical (p. 249)
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By using two subtests, prediction about cognitive style
was limited to analysis of performance on those two sub-

tests only.

The extent to which a construct such as

cognitive style can be identified by the use of two subtests only must be considered.
In this study there was evidence which suggested

the need for further research in the area of cognitive
style.

The 87% accuracy rate of the grid in Phase Two

suggests that meaningful programming recommendations can be
made from using this method of interpretation of the
WISC-R.
The inconsistent results in Phase One and the overall

difficulty in prediction of the expressive mode in both
phases, suggest that the use of the grid should be limited
to the development of initial diagnostic hypothesis about

cognitive style.

Further research is needed into what

types of measures or instruments may be used to validate

diagnostic hypothesis about cognitive style that could
be used in conjunction with the grid.

The type of analysis proposed by the grid, however,

will assist the school psychologist in making inferences

about the mental processes required for the performance
of a task in order to present it more efficiently

(Hughes

,

1982)

The results do suggest that valuable information
i
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about cognitive style can be attained from the WISC-R

using this method.

As Galvin (1981) points out:

The WISC-R should be used as a basis for the
hypothesis about the unique cognitive style of
the learning disabled student.
It can, in this
way, point out the direction further diagnosis
should take.
If these limitations are recognized
and adhered to, the WISC-R can have value in the
field of learning disabilities (p. 329)
The results obtained from this study support Galvin's

position in regard to tentative hypothesis development
There is, moreover,

from the WISC-R about cognitive style.

support for caution in working with the learning disabled

population and making diagnostic conclusions.

The goal

of looking at short-term memory (auditory and visual)

and expressive modality (oral and written) may not have

been able to be assessed using only two subtests of the

WISC-R with a learning disabled population.

The difficulty

and caution recognized in differential diagnosis of the

learning disabled population with one system of the WISC-R
emerges again.

The heterogeneous nature of learning

disabilities has not only contributed to

a

difficulty in

determining an exact definition but also in differential
diagnosis.

As Zaske and Moore

(1982)

state:

Ever since the term "learning disabilities
first appeared, considerable controversy has
been generated regarding a precise definition
The initial concept was
of the phenomenon.
related to disorders in learning and perception
however,
of neurological origin. Since that time,
wide
a
include
to
extended
the term has been
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ar ie ty of heterogeneous concepts ranging from
"ability/achievement discrepancies" to "cognitive
style".
This procedure often has resulted in
imprecise use to the term, and, subsequently,
in debates regarding the problem of differential
diagnosis (p. 156)

y

The study conducted was intended to provide the

school psychologist with a system of interpretation to

assess cognitive style.

The value of cognitive style is

in assistance for instructional design (Ausbum and Ausbum,
1978), placement in appropriate learning environments

(Blackman and Goldstein, 1982)

,

and development of an inter-

vention program (Morris and Cohen, 1982)
The viability of the grid is seen in its use as the

first step in a psychoeducational assessment to determine

cognitive style.

The school psychologist who administers

the WISC-R can examine the performance on the Arithmetic

and Coding subtests and develop hypotheses about the
students cognitive style.

The hypothesis about cognitive

style can then be tested through the remainder of the

diagnostic battery.

The instruments that would encompass

that assessment could be selected based upon the hypothesis

developed from the grid.
The school psychologist will have to continue to

provide expert diagnosis to the handicapped population
(Murray and Wallbrown,

1981)

.

The development of the grid

with a means
is intended to provide the school psychologist
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to assess in a more precise manner the
unique needs of

students and to insure appropriate and quality programming.

BIBLIOGRAPHY

136

Ackerman, P.T.; Peters, J.E. and Dykman, R.A. Children
with special learning disabilities. Journal of
Learning Disabilities 1971 4(3), 33-4T!
.

Alogzzine, R. and Yesseldyke, J.G. An analysis of difference
scores reliabilities on three measures with a
sample of low-achieving youngsters. Psychology in
the Schools April 1981, _18, 133-138
,

.

Alpert, J.L.
School psychological consultation in the
eighties.
Relevance for the delivery of special
services.
School Psychology Review 1980, ~9 (3),
234-238.
,

Anastasi, A. Psychological testing
London:
MacMillan Co., 1968.
.

Third edition.

Anderson, M.; Kaufman, A.S. and Kaufman, N. Use of the
WISC-R with a learning disabled population: some
diagnostic implications. Psychology in the Schools,
October 1976, L3, 381-385.
Arter, J.A. and Jenkins, J.R. Examining the benefits and
prevalence of modality consideration in special
education.
Journal of Special Education March 1977,
11
3, 281-297.
,

,

Ausbum,

J. and Ausbum, B.
Cognitive styles:
some
information and implications for instructional
Educational Communication and Technology
design.
Winter 1978, 337-354.

Bannas, N. and Willis, E. Prescription from WISC-R
patterns. Academy Therapy January 1978, 13
365-371.
,

^

,

,

3,

Bannatyne, A. Diagnosing learning disabilities and writing
Journal of Learning
remedial prescriptions.
Disabilities April 1968, 1 4, 28-35.
,

,

Foundations of reading instructions
Betts, E A
York: American Book Company, 1946.
.

.

.

New

Cognitive complexity and personality development
Experience structure and
In O.J. Harvey (ed.).
Springer Publishers, 1966.
adaptability. New York:

Bieri, J.

Blackman, S. and Goldstein, K. Cognitive styles and
Journal of Learning
learning disabilities.
Disabilities Feb. 1982, _15, 2, 106-115.
,

137

Bryan, T.H. and Bryan, J.H. Understanding learning
disabilities
Port Washington, N.Y.: Alfred
Publishing Co., 1978.
.

Bush, K.W. and Waugh, W.S.
Diagnosing learning disorders
Columbus, Ohio: Charles E. Merrill, 1979.

.

Castiglione, S.S. Assessment of the learning disabled
with regard to cognitive functioning and cognitive
complexity.
Journal of Learning Disabilities
February 1981, _14, 2, 74-80
,

.

Clarizio, H. and Bernard, R. Recategorized WISC-R scores
of learning disabled children and differential
diagnosis.
Psychology in the Schools January 1981,
,

18,

1,

5-11.

Clement, S.D. Minimal brain dysfunction in children:
terminology and identification phase one (NINDB
Monograph No. 3. U.S. Public Health Service
Publication No. 1415). Washington, D.C.:
Department of Health, Education, and Welfare, 1966.
Cohen, J.
The factor structure of the WISC at ages 7-6
10-6 and 13-6.
Journal of Consulting Psychology
1959, 23, 285-299.

,

Cohen, R. and Nettley, C. Cognitive deficits, learning
disabilities and WISC-R verbal performance
consistency. Developmental Psychology 1978,
6, 624-634.
JL4
,

,

Conger, A.; Conger, J.; Farrell, A. and Ward, D. What
can the WISC-R measure? Applied Psychological
Measurement Fall 1979, _3, 4, 421-436
.

,

Introduction to experimental
Conrad, E. and Maul, T.
New York: John Wiley and Sons, 1981.
psychology
.

Contugo, A. Cognitive controls and reading disabilities,
revisited. Psychology in the Schools 1981, 18
455-459.
,

Vol.
Compton's Pictured Encyclopedia
F.E. Compton and Company, 1950.
.

6,

619-620.

,

Chicago

The function of the school psychologist.
Contemporary School Psychology Second edition.
Clinical Psychology Publishing Co., Vermont, 1981.

Coxe, W.W.

,

138

Das

Kirby J. and Jarman R.
Simultaneous and
successive synthesis: an alternative model
cognitive abilities. Psychological Bulletin.for

>J . ;

,

!2,

1,

/

87-102.

Davis, F.B.
Interpretation of differences among averages
and individual test scores.
Journal of Educational
Psychology 1959, 50, 162-170*:
,

Dean

Raymond S.

^SC-R.
33

,

2,

Patterns of emotional disturbance on the
Journal of Clinical Psycholog y, April 1977
486-490

'

.

Dean, R.S.

Distinguishing learning disabled and emotionally
disturbed children on the WISC-R. Journal of
Consulting and Clinical Psychology 46 2, 381-382.
,

Earns,

T.H.
12 - 21

“Journal

,

—

of Educational
Research, 1938, 49,
"

—

Edwards, A.
Individual mental testing Part I History and
theor ies
Scranton, PA.:
Intext Educational
Publishers, 1971.
.

Eliot, J.

Human development and cognitive processes
New York: Holt, Rinehart and Winston, 1971.

.

Eysenck, J.
"Intelligence assessment: a theoretical and
experimental approach. British Journal of Educational
Psychology 37 81-98.
,

,

Fuerstein, R. and Miller, R. Can evaluating techniques
measure cognitive change? Journal of Special
Education Symposium Edition, 1980, 1-20.
,

Forman, G.E. and Sigel, I.E. Cognitive development: a life
span view
Monterey, CA.
Brooks/Cole Publishing
.

Co.,

:

1979.

Freides, D.
In the seventh mental measurements yearbook
Indicies, Edited by Oscar Buros.
Vol. II, 545.
New York: The Gryphon Press, 1972, 431-432.

.

Galvin, G. Uses and abuses of the WISC-R with the learning
Journal of Learning Disabilities
disabled.
June/July 1981, 1_4, 6.
,

Gilbert, G.M. A survey of referral problems in metropolitan child guidance Centers. Journal of Clinical
Psychology 1975, j^3, 37-42
,

.

139

Glasser, A. and Zimmerman, E. Clinical interpretation of
the Wechsler intelligence scale for children.
New York: Greene and Stratton, 1967.
Grassi, J. and Lamorto-Corse
Identification and remediation
of basic cognitive deficits in disadvantaged
children.
Journal of Learning Disabilities
August 1979, 12 8, 59-66.
.

,

,

Grunebaum, M.G. Fathers and sons with primary neurotic
learning inhibition. American Journal of Ortho psychicial 1962, _32, 462-473.
,

Hall, R.

Cognitive behavior modification and information
processing skills of exceptional children.
Exceptional Education Quarterly May 1980, 1 1
,

,

Hartlage, L. and Steele, C. WISC-R and WISC-R correlations
of academic achievement.
Psychology in the Schools
January 1977, L4, 1, 15-18.
,

Harvey, O.J. and Scott, W.A. Cognitive complexity and
cognitive flexibility. Sociometry 1962, 25 405-414
_ ,

,

Hillway, Thyrs.
Introduction to research
Houghton Mifflin, Co., 1964.

.

Boston:

.

Holroyd, J. and Wright, F. Neurological implications of
WISC verbal-performance discrepancies in a
psychiatric setting. Journal of Consulting Psychology
1965, 29, 206-212.

Huelsman, C. The WISC subtest syndrome for disabled
readers. Perceptual and Motor Skills 1970, 30
535-550.
,

,

Hughes, S. Another look at the task analysis. Journal of
Learning Disabilities May 1982, 15 5, 273-275.
,

,

Kaufman, A.S. A new approach to the interpretation of
Journal of Learning
test scatter on the WISC-R.
Disabilities March 1976, 9^, 3, 33-41.
,

Intelligent testing with the WISC-R.
Kaufman, A.S.
John Wiley and Sons, 1979.
York:

New

Methodological and interpretive problems
Kaedin, A. E
experimental designs. Journal of
single-case
of
Consulting and Clinical Psychology 1976, 46, 4,
629-642.
.

,

,

140

Kierscht, M. and DuHoux, M. Preparing the
mainstream:
changing children's attitudes towards the
disabled.
School Psychology Review 1980, 9 3, 279-282.
.

,

Kimble, G.A.; Garmezy, N. and Zigler, E. Principles
of
general ps ychology Fifth edition. New York:
John Wiley and Sons, 1980.
.

Kirk, S. and Kirk, W.
Psycholingustic learning disabilities
diagnosis and remediation
Urbana, Illinois:
University of Illinois Press, 1975.
.

Koppitz, E.
The visual aural digit span test
Grunne and Stratton, 1977.

.

New York:

Lachman, R. Lachman, J and Butterfield, E. Cognitive
psychology and information processing: an introduction
New York: Lawrence Erlbaum, 1975.
;

.

.

Larsen, S.; Rogers, D. and Sowell, V.
The use of selected
perceptual tests in differentiating between normal
and learning disabled children.
Journal of Learning
Disabilities February 1976, 9, 32-37.
,

Lewis, R. and Kass, C. Labelling and recall in learning
disabled students. Journal of Learning Disabilities,
April 1982, 15, 4, 238-241.
Lidz, Carol S. Assessment for development and implementation
of the individual education program.
School
Psychology Review 1980, 9 3, 207-211.
,

,

—

Littell, W.
The WISC-R a review of a decade of research.
Psychological Bulletin 1960, 51_, 132-162.
,

Massachusetts Department of Education Regulations for
Chapter 766, September 1978, 1-100.
A factor analysis of the WISC. British
Maxwell, A E
Journal of Educational Psychology 1959, 2_9, 237-241.
.

.

,

Merluzzi, T.V.; Glass, C. and Gensest. Cognitive assessment
New York: The Guilford Press, 1981.

.

Messick, S. Multivariate models of cognitive and personality
the need for both process and structure in psychoin T. Royce (ed.).
logical theory and measurement.
Contributions of multivariate analysis of theoretical
New York: Academic Press, 1973.
psychology
.

141

Miller, G.A.; Galanter, E. and Pribram, K.H.
the structure of behavior
New York:
and Co.
1960.
.

Plans and
Henry Holt

,

Miller, M. On the attempt to find WISC-R profiles for
learning and reading disabilities. Journal of
Learning Disabilities 1980, 13, 6, 338-348.
.

Monroe, Virginia.
Roles and status of school psychology.
In G.D. Phye and D.J. Reschly (eds.)
School
psychology perspectives and issues
New York
Academic Press, 1979.
.

.

Morris, C. and Cohen, R.
Cognitive considerations in
cognitive behavior modification. School Psychology
Review Winter 1982, XI, 1, 14-30.
,

Newell, A.; Shaw, T.C. and Simon, H.
Elements of a theory
of human problem solving.
Psychology Review,
1958, 6J5, 3, 151-166.

Newell, A. and Simon, H. Human problem solving
Cliffs, N.J.:
Prentice, Hall, 1972.

.

Englewood

Piotrowski, R. and Grubb, R. Significant subtest score
differences on the WISC-R. Journal of School
Psychology, 1976, _14, 3, 202-206.
Prentice, N. and Sperry, B. Therapeutically oriented
tutoring of children with primary neurotic learning
inhibitions. American Journal of Orthopsychiatry
1965, 35, 512-531.
,

Ramage, J.C. Litigation and legislation: effects on the
school psychologists role. Journal of Learning
Disabilities August/ September 1981, 1A, 7.
,

Readence, J. and Bean, T. Modification of impulse cognitive
Psychological
a survey of the literature.
style:
327-337.
Reports 1978, ^43,
,

Reid and Hresho. A cognitive approach to learning
New York: McGraw Hill, 1981.
disabilities
.

Rugel

,

WISC-R subtest scores of disabled readers:
R.P
a review with respect to Bannatyne's recategorizaJournal of Learning Disabilities Summer 1974,
tion.
57-63.
7, 1,
.

,

142

Sabatino, D.
The information processing behaviors
associated with learning disabilities. Journal of
Learning Disabilities 1968, 1 440-450.
,

,

Sabatini, D.; Miller, T. and Schmidt, C. Learning
disabilities systemizing teaching and service
delivery
Maryland: Aspen Publications, 1981.
.

Sattler, J. Assessment of children's intelligence
Philadelphia: W.B. Saunders Co., 1974.

.

Sattler, J.M. Learning disabled children do not have a
perceptual organization deficit: comments on Dean Vs
WISC-R analysis. Journal of Consulting and Clinical
Psychology April 1980, 4J3, 2, 254-255.
,

Sattler, J.M. Assessment of children's intelligence and
special abilities
Second edition. Boston: Allyn
and Bacon, Inc., 1981.
.

Schoonover, S.M. and Hertel, R.K. Diagnostic implications
Psychological Reports 1970,
of WISC-R scores.
26, 967-973.
,

Dokecki, P. and Davis, E.
Recategorized WISC-R scores for learning disabled
children. Journal of Learning Disabilities
August /September 1977, JJ), 7, 48-54.

Smith, M.; Coleman, M.

;

,

Testing and cognitive psychology.
Sternberg, R.J.
American Psychologist Ocdtober 1981, _36, 10,
1181-1189.
,

Information processing as a personality
Suedfeld P.
In H.M. Schroder and P. Suedfeld (eds.).
model.
Personality theory and information processing.
New York: Ronald Press, 1971.
,

Tabachnick, B.G. Test scatter on the WISC-R.
9.
1979,
of Learning Disabilities
,

Journal

,

Tabachnick, B. and Tabachnick, K. So perceptual tests won't
a reply to Larsen
solve all of your problems:
Learning Dis abilities,
of
Journal
Sowell.
Rogers and
455-456.
9
7,
1976,
August/September
,

disabilities
Thompson, R.J. and O'Quinn, A.N. Developmental
treatment
and
diagnosis
manifestations
etiologies
New York: Oxford University Press, 1979.

143

Thompson, R.J.
The diagnostic utility of the WISC-R
measures with children referred to a developmental
education center. American Psycholoqist 1980.
440-447.
,

Torgensen J.K. What shall we do with psychological
processes? Journal of Learning Disabilities
October 1979, 12, 12, 514-521.
,

,

Torgensen, J.K. and Houck. Processing deficiencies of
learning disabled children who perform poorly on
the digit span test.
Journal of Educational
Psychology 1980, T2, 2, 141-160.
,

Turing, A.M. On computable numbers with an application to
the entscheipungs problem.
Proceedings of the
London Mathematics Society Series (2), 1936, 42,
230-265.

Vance, H.; Gaynor P. and Coleman, M. Analysis of
cognitive abilities for learning disabled children.
Psychology in the Schools 1976, V3, 3, 477-483.
,

,

Vance, H.; Wallbrown, F. and Blaha, J.
Determining WISC-R
profiles for reading disabled children. Journal of
Learning Disabilities August 1979, _12 8, 63-66.
,

,

New York:
Wechsler, D. Manual for the WISC-R.
Pscyhological Corporation, 1974.
.

Intelligent testing. Presidential address
Wissman, A.
to Division 5 at the meeting of the American
Psychological Association, Washington, D.C., 1967.
Issues in Psychoeducational assessment in
Ysseldyke J .E
New
School psychology perceptives and issues
1979.
Academic Press,
York:
,

•

.

.

Ysseldyke, J.E. and Foster, G.G. Bias in teachers'
observations of emotionally disturbed and learning
disabled children. Exceptional Children 1978,
44, 613-614.
,

Structure of a psychoZager, Arbit and Friedland.
Journal of
for children.
battery
test
diagnostic
313-318.
1980,
January
Psychology
Clinical
,

Zarske,

J-.
and Moore, C.
Recategorized WISC-R scores of
learning disabled Navajo Indian children.
Psychology in the Schools 1982 3J3, 156-159.
,

,

Zimmerman, I.L. and Woo-Sam, J. Research with the
Wechsler intelligence scale for children: 1960Journal of Clinical Psychology Monograph
1970.
,

1970,

33.

APPENDICES

APPENDIX A
Computational Problems for Arithmetic
Lesson--Phase

I

147

COMPUTATIONAL PROGRAMS FOR ARITHMETIC
LESSON

— PHASE

I

8

6

3

3

x5

x2

x9

x3

4
x5

xO

9

25

+

31

+

8

9

8

2

6

69

+6

4
+7

+5

+10

73

5

+11

3

50
-

7

-W

16
-

9

•

13

11

6

7

66
-

9
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Lesson Title:

Gunpowder

We do not know when gunpowder was
invented.
in fact
it cannot be said to have been
invented by any one man
Gunpowder came from different kinds of
things used to make
fire.
These things were known in many
countries
before
oerore
they were used by armies.

Chinese people knew about these things that
before anyone else. One kind of fire thing make fire
was used by
the Greek people and it was called
"Greek-f ire. " They
didn t use it to shoot cannon balls, (Visual
Picture of cannon ball) but they would light Assistmaker and would pour it on the army attacking the firethe fort.
The first time gunpowder was used in a cannon
(Visual
of a cannon) was in 1326.
It was in the
battle of Crecy.
The cannon balls didn't do. any more than
scare the ho-rses and men, though.

Assist— Picture

Gunpowder was also used to blow up the castle walls
(Visual Assist Picture of castle) of the rebels.
The
rebels would hide behind the castle walls from the king.

—

Later, gunpowder was used in
(Visual Assist Picture of a
gun.
The musket would shoot
of armor and knock them down

—

what is called a musket,
musket) or an old-fashioned
the knights who wore suits
off their horses.

Gunpowder is made by grinding up different things, like
charcoal, (Visual Assist— the word charcoal) into a fine
dust.
The dust is mixed up with a wet paste, made into
cakes, and dried.

Gunpowder is made in small, different (Visual Assist
Pictures of Buildings representing Gunpowder factories)
buildings. Gunpowder is made like this so there is less
danger from it blowing up by mistake.

—

Today dynamite (Visual Assist Picture of a stick of
dynamite) is used instead of gunpowder. The army still
uses it though.

APPENDIX C
Quiz for Lesson on Gunpowder and

Guidelines for Acceptance Responses
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Quiz for Lesson on Gunpowder and Guidelines
for Acceptable Responses
Do we know when gunpowder was invented?

1.

Acceptable Response:

No, not exactly.

What was Greek Fire?

2.

Acceptable Response:

A statement that expresses it

was a thing (substance) used by Greek people to make
fire

What was Greek Fire used for?

3.

Acceptable Response:

A response that indicates it

was lit and poured on attacking armies or enemies.
4.

Who were the first people to know about things that

made fire?

Acceptable Response:
5.

Chinese people.

What kind of walls was gunpowder used to blow up?

Acceptable Response:

Castle walls, fort walls.

A response that indicates walls that an army, foe,
rebel, etc., would hide behind.
6

.

Name a battle where a cannon was used?

Acceptable Response:
7.

Battle of Crecy.

Why would rebels hide behind castle walls?

Acceptable Response:

To hide from the King.

A response that indicates for protection against
the King or protection in general.
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8.

Why would you make gunpowder in
separate buildings?
A general response that indicates safety
and/or

protection from explosions.
9.

What is gunpowder used for?

Acceptable Response:

A response indicating its

use as a weapon, to use in a musket or a cannon.
10.

Who still uses gunpowder today?

Acceptable Response: The army, men in the army.

A

response that indicates its limited use by the army.

11.

Name one thing gunpowder is made of?

Acceptable Response:
12.

Charcoal.

What is used today instead of gunpowder?

Acceptable Response: Dynamite.
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Lesson on:

Jim Thorpe

Jim Thorpe was an American football, track, and baseball
star.

(Visual Assist

— words

football, track and baseball).

Jim Thorpe was an American Indian who became one of the
greatest athletes of all time.

Jim Thorpe)
football.

.

(Visual Assist

— Picture

of

He was a good runner, kicker and passer in

He set many records when he was in school at

Carlisle Indian School.

(Visual Assist

— the

words Carlisle

Indian School)

Thorpe played in the 1912 Olympic games and won two
events, the Pentachon and Decathlon (Visual Assist--words

Pentachon and Decathlon)
Jim Thorpe lost his medals from the Olympics when it

became known he played professional baseball for money.

A person who enters into the Olympics can not play
professional sports before.

When Thorpe received his

medals, King Gustav of Sweden called him the greatest

athlete in the world (Visual Assist

— words

King Gustav)

Thorpe was born in Prague, Oklahoma on May 23, 1888
(visual assist

— words

Prague, Oklahoma and May 28, 1888)

When Jim Thorpe played professional baseball he was paid
$15. 00/week.

(Visual Assist

—

$

15 00 /week)
.

.

He was named to the college and professional football

halls of fame.

He died in Lomita, California, March 28,
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1953

(Visual Assist

words Lomita, Calif., March 28, 1953).

He was 75 years old when he died.

Pennsylvania was named for him.

In 1954,

a town in
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Quiz for Lesson on Jim Thorpe
and Guidelines
for Acceptable Responses
1.

Name two sports Jim Thorpe played?

Acceptable Response:
(Football
2.

,

Two from the following:

track or baseball).

Where did Jim Thorpe go to high school?

Acceptable Response:

Carlisle or Carlisle Indian

School
3.

What year did Jim Thorpe play in the Olympics?

Acceptable Response:
4.

1912.

How many events did Jim Thorpe win in the Olympics?

Acceptable Response:

Two or the words Pentachon

and Decathlon or any combination.
5.

Why did Jim Thorpe lose his Olympic Medal?

Acceptable Response: A response which indicates that
he was paid to play baseball before the Olympics

or that a person cannot play professional sports

before they compete in the Olympics.
6.

Who called Jim Thorpe the Greatest Athlete of all
time?

Acceptable Response:

King Gustav, a King, A King

from Sweden.
7.

Where was Jim Thorpe born?

Acceptable Response:

Prague, Oklahoma or either

word by itself, Prague or Oklahoma.
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How much was Jim Thorpe paid when he played

8.

professional baseball?

Acceptable Response:

Acceptable Response:

Lomita, Calif, or Lomita Calif.

Was Jim Thorpe ever named to a hall of fame?

10.

Acceptable Response:
•

Yes.

How old was Jim Thrope when he died?

Acceptable Response:
12.

15/week.

Where did Jim Thorpe die?

9.

11.

$

What state named

a

75.

town after Jim Thorpe?

Acceptable Response:

Pennsylvania
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Lesson on:

Ulysses S. Grant

Ulysses S. Grant was a great American General and the
18th President of the United States (Visual Assist

Picture of Grant)

.

He was born in a town called Point

Pleasant which is in Ohio on April 27, 1822.

Grant went

to school at the West Point Military Academy and graduated
in 1843

(Visual Assist

— the

words West Point Academy)

Grant went into the Army and served with bravery in the

Mexican War.
Grant tried many jobs after the war.

He became a

clerk in his brother's leather store where he worked until
the Civil War.
a

After the Civil War began Grant was made

Colonel and then a General (Visual Assist

— words

Colonel and General) and was put in charge of some soldiers
at Cairo, Illinois.
In 1862, Grant's soldiers captured two forts named

Fort Henry and Fort Donelson (Visual Assist

Fort Henry and Fort Donelson)

Lincoln (Visual Assist

.

— Picture

general of all the Union armies.

— the

words

In March 1864 President

of Lincoln) made Grant
In 1866,

after winning

many battles Grant was given the rank of full general,
George
the first person to be given this rank since

Washington.
of the
From 1869 to 1877 Grant served as President
was president
United States. Grant had problems while he
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because there were some dishonest men who worked for him.

^fter he retired from being President, he became
businessman (Visual Assist

— word

a

businessman)

Grant died of throat cancer on July 23, 1885 (Visual

Assist— words July

23,

1885)

in New York.

Before he

died. Grant wrote two books about the Civil War.

After

Grant died, his body was put in what is called a mausoleum
in New York City

(Visual Assist-word mausoleum)

.

Many

people today go to pay their respects at what is known
as Grant's Tomb

(Visual Assist

in New York City.

— the

words Grant's Tomb)

APPENDIX G
Quiz for Lesson on Ulysses

S.

Grant and

Guidelines for Acceptable Responses

163

Quiz for Lesson on Ulysses S. Grant and
Guidelines for Acceptable Responses
1.

Which President was Ulysses

Acceptable Response:
2.

S.

Grant?

18th.

Where was Grant born?

Acceptable Response: Point Pleasant in Ohio.
3.

What was the name of the school that grant went to?

Acceptable Response:
4.

West Point.

What did Grant do after he finished school?

Acceptable Response:

Joined the army.

A statement

that recognizes he left school and went into the

Army
5.

What job did Grant have in his brother's leather store?

Acceptable Response:
6.

Clerk.

What did Grant's soldiers do in 1862?

Acceptable Response:

A statement that recognizes

they captured two forts.

The name of the forts or

one name
7.

What did President Lincoln make Grant in 1864?

Acceptable Response:
army.

A General, General of all the

A response that indicates that Grant was made

the General of all of the Union Armies.
8.

Who was the only other person besides Grant to be a
full general?

Acceptable Response:

Washington.

9.
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Why did Grant have problems while he was
president?

Acceptable Response:

A statement that recognizes

that Grant had dishonest men in his administration.
10.

What did Grant die of?

Acceptable Response:

Cancer or Throat Cancer or

a statement that recognizes he had an illness in his

throat
11.

Where did Grant die?

Acceptable Response:
12

.

New York.

Where is Grant's Tomb?

Acceptable Response:

New York or New York City.
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Lesson on:

A meteor is

a small

the sun (Visual Assist
(Visual

Meteors

stony object that travels around

Picture of a meteor)

The Earth

.

Assist— Pictures of the earth) crashes into

millions of these meteors each day.
Most meteors are very small like small bits
of sand.
Some meteors are heavier and others may weigh
pounds.

Meteors fall to Earth traveling very fast.

Some meteors

travel 42 miles in a second which is very, very fast.

Most of the time when a meteor gets close to Earth, it
burns up and disappears.

Sometimes when a meteor burns

up it will leave a trail of bright light below it.

Sometimes a very big meteor will not burn up and

disappear when it comes close to Earth.

These meteors

are very large and some of their pieces will fall to the

Earth (Visual Assist

— picture

of meteor pieces)

Meteors are thought to be old, about 4-1/2 billion
years (Visual Assist

— words

4-1/2 billion years)

.

Some-

times the Earth will hit many meteors at one time which
are close together.
(Visual Assist

This is known as a meteor shower

— words

meteor shower)

.

Sometimes there

are as many as 100 meteors traveling together when the

Earth hits them.

Meteors travel many miles before they

arrive near Earth.

We are not exactly sure where they

come from, they may come from pieces of other planets
(Visual Assist

word comet)

— word

planet) or from comets

(Visual Assist-
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Quiz for Lesson on Meteros and Guidelines
for Acceptable Responses
!•

Where do meteors travel around?

Acceptable Response:
2.

The Sun.

How fast do some meteors travel?

Acceptable Response:
3.

42 miles in a second.

When some meteors get close to the Earth what happens?

Acceptable Response:

They burn up.

A response that

recognizes that most meteors burn away before hitting
the Earth.
4.

What is it called when the Earth hits many meteors
at one time?

Acceptable Response:
5.

Are meteors new or old?

Acceptable Rsponse:
6

.

Meteor Shower.

What happens when

a

Old.

big meteor does not burn up

when it comes close to the Earth?
Acceptable Response:

The pieces fall to Earth.

A response that recognizes that when a meteor does
not burn up its pieces will fall to Earth.
7.

Are all meteors large?

Acceptable Response:

No.

A response that recognizes

that while some meteors may be large most are small.
8.

Do meteors travel very far before they fall to Earth?

Acceptable Response:

Yes.
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9.

What kind of trail does a meteor leave when it

burns up?

Acceptable Response:

A trail of light.

A response

that recognizes that when a meteor burns up it leaves
a trail of light.

10.

How old are most meteors?

Acceptable Response: 4-1/2 billion years.
11.

What are some meteors part of?

Acceptable Response:
12.

Planets or comets.

Do meteors ever travel together?

Acceptable Response:

Yes or sometimes.

APPENDIX J
Order of Presentation

Conditions for the Arithmetic Lesson
Phase One

Order of Presentation Conditions for the
Arithmetic Lesson: Phase One
Subject Number

Order of Presentation

7

Aural-oral
Aural -writ ten
Visual-oral
Visual-written

®

Visual-written
Visual-oral
Aural-written
Aural-oral

3

Aural-written
Aural-oral
Visual- writ ten
Visual-oral

2

Visual-oral
Aural-oral
Visual-wr itten
Aural-wr it ten

6

Visual-written
Aural-oral
Visual-oral
Aural -written

4

Aural-written
Visual-written
Aural-oral
Visual-oral

1

Aural-written
Visual-oral
Visual-wr itten
Aural-oral

5

Aural-oral
Visual- written
Visual-oral
Aural-written
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Lesson Titles and Conditions of

Presentation for Subjects in Phase Two
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Lesson Titles and Conditions of
Presentation
for Subjects in Phase Two
Lesson Title

Presentation
Conditions

4

Grant
Thorpe
Gunpowder
Meteors

Aural-visual
Aural only
Aural-visual
Aural only

2

Meteors
Thorpe
Gunpowder
Grant

Aural only
Aural only
Aural-visual
Aural-visual

3

Gunpowder
Grant
Thorpe
Meteors

Aural only
Aural only
Aural-visual
Aural-visual

6

Grant
Meteors
Gunpowder
Thorpe

Aural only
Aural-visual
Aural only
Aural-visual

1

Meteors
Gunpowder
Thorpe
Grant

Aural-visual
Aural only
Aural-visual
Aural only

8

Thorpe
Gunpowder
Grant
Meteors

Aural only
Aural-visual
Aural-visual
Aural only

7

Thorpe
Meteors
Grant
Gunpowder

Aural-visual
Aural-visual
Aural only
Aural only

5

Gunpowder
Thorpe
Meteors
Grant

Aural-visual
Aural only
Aural only
Aural-visual

Subject Number

